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Preface

This bibliography includes all publications produced
by the Texas A&M University Sea Grant College Program
fromitsinception in 1968 through May 1992. The citations
are listed by topicsin chronological order, so more recent
works are found toward the end of each section. A brief
abstract describes each publication, with the exception of
subsequently replaced publications, annual reports and
directories.

Considering the span of years covered by this bibliog-
raphy, it should be noted that many publications are no
longer in print. An asterik precedes the title of all such
publications. Most of these publications are available from
two other sources. All Sea Grant publications are available
onaloanbasisfrom theNational Sea Grant Depository, Pell
Library Building, University of Rhode Island, Nar-
ragansett Bay Campus, Narragansett, R.I. 02882, In addi-
tion, those publications with an NTIS number are avail-
able ata charge from the National Technical Information
Service, 5285 Port Royal Road, Springfield, Va. 22161.

Orders for in-print publications should be addressed
to the Texas A&M Sea Grant Program, P.O. Box 1675,
Galveston, Tex., 77553-1675. Be sure to include the publi-
cation title and TAMU-SG number. If a price is indicated,

prepayment in the form of a check or money order
payable to Texas A&M University is required. If no price
appears, then a single copy of the publication is free. All
orders are sent third class mail. Prices for multiple copies
are available upon request; multiple-copy discounts are
available in some cases.

While this bibliography will be updated periodically,
catalogs of currently available titles are published on an
annual basis. Announcements of new publications are
also distributed as they become available. If you would
like to be added to this mailinglist, please contact the Sea
Grant office in Galveston.

The Sea Grant College Program at Texas A&M Univer-
sity publishes two periodicals. The flagship publication,
Texas Shores, is a quarterly magazine that addresses ma-
rine-related issues of importance to Texas and reports on
the research, advisory services and educational efforts
thatare underway to address those issues. Subscriptions
are $7.50 per year.

Texas Shoreline is a free, quarterly newsletter, for any-
oneliving or working along the coast. It contains material
about current events and happenings in the marine in-

dustry.
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Aquaculture

1969-70

*Influence of Diet on the Feeding Behavior, Growth and
Thermal Resistance of Postlarval Penaeus aztecus and P.
setiferus. Madmudul Karim and David V. Aldrich. September
1970. 80 pages. TAMU-SG-70-226, NTIS-PB—196-056.

Lab studies were conducted and recorded on the effects of
diet on the food preference, survival, growth and temperature
tolerance of two species of shrimp. Both showed food prefer-
ences when given options. The effects of various diets were
determined and recorded. Results indicated that initial diet
preference, survival, growth, and resistance to high tempera-
ture are independent qualities of foods.

1970-71

*Effects of Temperature and Salinity on Thennal Death in
Postlarval Brown Shrimp, Pengeus aztecus. Larry Milton
Weisepape and David V. Aldrich. October 1970. 70 pages.
TAMU -5G-71-201. NTIS-PB-195-175.

Laboratory studies were done on the effects of temperature
and salinity on resistance of postlarval Penaeus aztecus to le-
thally high temperatures. Results indicate that the upper incipi-
ent lethal temperature for shrimp acclimated at 24.0 C is be-
tween 36.6° and 36.8°C. No evidence of the upper incipient
lethal temperature for postlarvae acclimated at 29° and 34°C
was found in the range of lethal temperatures used.

*Thermal Resistance and Acclimation At Various Salinities in
the Sheepshead Minnow (Cyprinodon variegatus Lacepede).
Herbert B. Simmons. May 1971. 41 pages. TAMU-SG-71-205.
NTIS-PB-197-662.

Stocking of waters with marine fish for culture frequently
involves transferring fish from one salinity and temperature to
another. The ability of fish to withstand these changes depends
on the rate their metabolic processes can adjust to new levels.
Cyprinodon variegatus, one of the most resistant of fishes to high
temperature, is used in this study. Purpose of this study was to
determine the acclimation rates for Cyprinodon variegatus to
30°C at various salinities. Salinity was used as the variable.

*Distribution of Aquatic Macro-Fauna in a Marsh on West
Galveston Bay, Texas and Possible Effects Thereon Resulting
from Impoundments for Shrimp Culture. Jack C. Parker, Hoyt
W. Holcomb, Jr., Wallace G. Klussman and James C. McNeill.
March 1971. 32 pages. TAMU-SG-71-208. NTIS-PB-199-196.

A survey was conducted to identify the macro-fauna of a
marsh adjacent to West Galveston Bay, Texas. The factors
affecting their distribution werestudied in evaluation of changes
which might result from large areas of marsh being impounded
for shrimp culture.

*Effects of Temperature and Salinity on Growth, Food Con-
version, Survival and Temperature Resistance of Juvenile
Blue Crabs, Callinectes sapidus Rathbun. J.S. Holland, D.V,
Aldrich and K. Strawn. August 1971. 166 pages. TAMU~SG-
71-222, NTIS-COM-71-01036,

Caged juvenile blue crabs were maintained at different
temperatures and salinities for 30-45 days. Underwater weight
was recorded for individual crabs at 5-day intervals. Growth,
yield, and food conversion efficiencies were calculated. Mor-

* — Asterik indicates out-of-print

talities and molts were recorded daily for caged crabs. All crabs
were fed a pelleted artificial diet. Uncaged juvenile blue crabs
were maintained for 25 days at combinations of three tempera-
tures and three substrates. Survival for uncaged crabs was
recorded after 15 and 25 days. Survivors from the various
experiments were subjected to lethal temperatures. Survival
time, sex and weight were recorded for crabs in lethal tempera-
ture tests.

1971-72

*The Cage Culture of Some Marine Fishes in the Intake and
Discharge Canals of a Steam-Electric Generating Station,
Galveston Bay, Texas. Rocco Anthony Marcello, Jr. and R. Kirk
Strawn. September 1972. 267 pages. $3. TAMU-SG-72-206.
NTIS-COM-73-10140,

Survival, food conversion, length-weight relationships, con-
dition and growth were determined in caged fish species.
Survival of croaker, pinfish, pompano, white mullet, spot and
black drum in the intake canal averaged 70 percent or better;
that of pigfish, Gulf kingfish and silver perch were less than 70
percent. In the discharge canal, survival was extremely poor
with the exception of pinfish, Overall food conversion ranges
are reported as are final condition values.

Effect of Fish Removal on the Growth and Condition of White
Shrimp, Penaeus setiferus (Linnaeus), in Brackish Ponds. Jack
C. Parker, Hoyt W. Holcomb, Jr., Wallace G. Klussman and
James C. McNeill, IV, June 1972, 12 pages. $1. TAMU-SG-72-
701 NTIS-COM-72-11134.

The effect of fish removal on growth and condition of juve-
nile white shrirn_lP was studied in two brackish ponds near West
Galveston Bay, Texas. In the pond in which fish were removed
prior to stocking with shrimp, the shrimp grew more rapidly
and were in better condition. Survival of shrimp was also higher
in the pond without fish.

1972-73

*Nutritional Requirements of Brown Shrimp, Penaeus aztecus.
K.L. Shewbert, W.L. Mies and P.D. Ludwig. April 1973. 53
pages. TAMU-SG-73-205. NTIS-COM-73-11794,

Basic research was conducted in important areas of shrimp
nutrition in order to formulate an artificial shrimp diet that
would maximize growth. Essential amino acids, fat content,
mineral contentand carbohydrates of shrimp were determined.
Growth trials were performed, varying the percentages of pro-
tein, energy and minerals.

1973-74
*Shrimp: Coastal Crop for Texas. September 1973. 4 pages.
TAMU-8G-74-102.

Reprinted from the September-October 1973, issue of The
University and the Sea, this article outlines the progress made by
mariculture specialists in the Sea Grant-Texas Agricultural
Extension Service shrimp farming projects.

*Ectocommensals and Parasites of Shrimp from Texas Rear-
ing Ponds. S.K. Johnson. January 1974. 19 pages. TAMU-SG-
74-207. NTIS-COM-74-10455.

Five species of penaeid and one of palemonid shrimp from
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Texas coastal rearing ponds, investigated during 1972-73, were
found to host ectocommensals and parasites. New ectocom-
mensal relationships, the nature of ectocommensal associa-
tions, and similarities and differences among shrimp species
with respect to ectocommensal and parasite occurrence are
discussed.

*Syllabus of Fish Health Management. George W. Klontz.
December 1973. 218 pages. TAMU-SG-74-401. NTIS-COM-
74-10692.

This manual covers fish culture methods and fish disease
diagnosis. Fish cultureis discussed in terms of theinterrelation-
ships of six basic components: fish, water, container, nutrition,
management and money. At least eight categories of fish dis-
eases, treatment, control and management problems arising
from intensive propagation of fish are discussed,

1974-75

Growth and Mortality of Two Groups of Oysters, (Crassosirea
virginica Gmelin), Maintained in Cooling Water at an Estua-
rine ElectricPower Generating Station. Gill H. Gilmore, Sammy
M. Ray and David V. Aldrich. January 1975. 67 pages. $3.
TAMU-5G-75-207. NTIS-COM-75-10722,

Growth and mortality of oysters with high and low levels of
Labryinthomyxa marina infection were measured during 1972 in
(1) 0.1 ha ponds receiving a continuous flow of heated water
from an electric power plant, (2} the power plant intake canal,
and (3) the power plant discharge canal. Pond oysters had less
cumulative mortality than intake or discharge canal oysters,
regardless of Labryinthomyxa infection, and had gained in biom-
ass by the end of the study.

Salinity Preference of Postlarval Brown and White Shrimp
(Penaeus aztecus and P. setiferus) in Gradient Tanks. Richard
K. Keiser, Jr. and David V. Aldrich. May 1976. 260 pages. $5.
TAMU-SG-75-208. NTIS-PB-259-697/AS.

Brown and white shrimp were studied in tanks containing
salinity gradients that ranged from 0 to 50 ppt, 0 to 70 ppt, and
in control tanks of uniform salinity. Factors investigated to
determine their influence on salinity preferences include: sea-
son, time (temporal, day-night, tidal), age, acclimation salinity,
illumination and interactions among the above. Over 100 fig-
ures and 29 tables.

*Handbook of Shrimp Diseases. 5.K. Johnson. January 1975. 20
pages. TAMU-5G-75-603. NTIS-COM-75-10653/AS. Re-
placed by TAMU-SG-90-601.

Contains detailed descriptions and illustrations of common
parasites of shrimp, a major factor in reducing natural popula-
tions of shrimp and those raised in mariculture operations. A
guide for shrimp mariculturists, commercial fishermen and
others interested in shrimp disease, 41 figures (12 in color).

1975-76

Thermal Resistance and Acclimation Rate in Young White
and Brown Shrimp, Penacus setiferus Linn.and Penaeus aztecus
Ives, Larry M. Wiesepape. November 1975. 196 pages. $4.
TAMU-SG-76-202. NTIS-PB-250-064/AS.

A study of thethermal tolerance, acclimation rate, and effects
and salinity on thermal resistance in postlarval brown and
white shrimp. Penaeus aztecus post-larvae acclimated at three
temperatures (24, 29, and 34°C) were tested for thermal resis-
tance at five lethal temperatures for each acclimation tempera-
ture (34-38°C; 35-39°C). Penaeus setiferus postlarvae acclimated
at two temperatures (29 and 34°C) were tested for thermal
resistance at six lethal temperatures for each acclimation tem-
perature (3540°C; 36-41°C). Temperatures which caused 50
percent mortality at 10,000 were determined.

1976-77
Crawfish and Freshwater Shrimp Diseases. SK. Johnson.

* — Asterik indicates out-of-print

August 1977, 20 pages. TAMU-8G-77-605. NTIS-PB-275-
958/AS.

This handbook is designed as an information source and
field guide for crustacean culturists, commercial fishermen, and
others interested in parasites or abnormal conditiens of fresh-
water crustaceans. Detailed descriptions, photographs and il-
lustrations of the common parasites and commensals are given
along with information on their life cycles and general biologi-
cal characteristics. Several diseases of unknown cause are also
described. A list giving definitions of terms is included.

1978-79

*Proceedings of the Second Biennial Crustacean Health Work-
shop. D.H. Lewis and ] K. Leong. July 1979. 406 pages. TAMU-
5G-79-114.

This document presents recent information and research
data relative to the following major areas of crustacean health
research: histology-cytology, mircobiology, parasitology, dis-
ease control and laboratory studies. A review and summary of
epizooticsin crustacean populations is presented in the keynote
address by Dr. CJ. Sindermann, and an overview of the work-
shopand crustacean health research is presented in the conclud-
ing remarks by Dr. A.K. Sparks. A summary of recommenda-
tions from a planning conference on crustacean health research
priorities is included as an addendum.

*Stained Bacterial Antigens for Use in Microagglutination
Procedures. T.E. Eurel], D.H. Lewis and L.C. Grumbles. In The
Progressive Fish Culturist, Vol. 41, No. 2, April 1979, pp. 55-57.
TAMU-5G-79-805. NTIS-PB-301-386.

Wedescribe the preparation of tetrazolium-stained antigens
from three significant bacterial fish pathogens —— Aeromonas
hydrophila, A. salmonicida, and enteric redmouth bacterium —
for use in a microaggluntination system. Serum titers revealed
by the microaggluntination test and the conventional tube
aggluntination test were practically identical. The principal
advantages of the microaggluntination procedure relate to con-
servation of time, space, and serologic reagents,

1979-80

Bio-Engineering Economic Model for Shrimp Mariculture
Systems. CM. Adams, W.L. Griffin, ].P. Nichols and R.W.
Brick. May 1980. 125 pages, 7 figures, 4 tables. $4. TAMU-SG-
80-203. NTIS-PB-80-223-308.

A bio-engineering-economic computer model was devel-
oped to produce average annual budgets, monthly and annual
cash flows and sensitivity analysis for a penaeid shrimp com-
mercial grow-out system design located on the Texas Gulf
Coast. Given the production data available, growth equations
were simulated for various stocking densities. Sensitivity analy-
ses also were performed on selected production variables and
prices. A documentation of the program is presented in the
Appendix along with a summary on how to run the program.

*The Role of Bacteria in the Uptake of Hexoses from Seawater
by Postlarval Penaeid Shrimp. Frank L. Castille, Jr. and Addison
L. Lawrence. In Comparative Biochemical Physiology, Vol. 64A,
1970. pp. 41-47, 2 tables, 4 figures. TAMU-SG-80-804.

The uptake of hexoses from dilute solutions in seawater by

tlarval penaeid shrimp was measured at salinities from 10-
40%.. Uptake of D-mannitol was less than that of D-glucose but
greater than that of both L-glucose and 3-O-methyl-D-glucose,
which did not significantly differ. Preincubation in antibiotics
reduced the uptake of both D-glucose and D-mannitol to the
level of L-glucose uptake. The greater uptake of D-mannitol
than L-glucose and the reduction of the uptakes of D-glucose
and D-mannitol by preincubaticn in antibiotics suggest that
bacteria are involved in the uptake of D-glucose and D-manni-
tol. Linear regression of the uptakes of both D-glucose and D-
mannitol onto bacterial levels associated with the shrimp indi-
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cate that quantitative variations in bacterial levels can account
for differences in the magnitude of uptake between different
groups of shrimp.

*Application of a Bio-EconomicEngineering Model for Shrimp
Mariculture Systems. Charles M. Adams, Wade L. Griffin, John
P. Nicholsand Robert E. Brick. In Southern Journal of Agricultural
Economics, July 1980. pp. 135-141, 2 figures. TAMU-SG-80-835.
NTIS-PB-81-102-378.

Because shrimp mariculture is a growing new investment
opportunity with high risk, economies of size need to be iden-
tified. That information will enable an investor or creditor to
identify the size of system that captures most of the economies
of size and thus keep risk capital as low as possible. Like
previous modeling efforts, this type of model will also provide
guidelines for the direction of future research and assessment of
advancing technology. We describe the development of a bio-
economic-engineering (BEE) model for penaeid shrimp mari-
culture and its application to a specific system. The tool is
introduced in primarily an application context.

1980-81

Aquaculture in Texas: A Status Report and Development
Plan. Robert R. Stickney and James T. Davis. August 1981. 103
pages, 2tables, 6 figures. $8. TAMU-SG-81-119. NTIS-PB-82-
148-321.

Texas has been a leader for aquaculture research and devel-
opment because of its climate and extensive marine and fresh-
water resources. Overfishing and decreased environmental
quality threaten the fisheries industry, and aquaculture offers
economic opportunity and a new source of protein. This report
is a guide for user and provider groups, state agencies and
political bodies involved in aquaculturein Texas. Using ground-
water, temperature, precipitation and soilsdata, it evaluates the
state’s potential for aquaculture. It discusses legal constraints
on the development of the industry and recommends laws and
regulations that would promoteit. The report discusses market-
ing strategies for aquaculture products, inland sources of salt
water and use of heated industrial effluent for temperature
control of aquaculture facilities. It also recommends future
research in disease prevention and control, diets and new
species suitable for aquaculture. Status and research needs are

resented for the channel catfish, crawfish, tilapia, largemouth
ss, bait minnows, red drum, freshwater shrimp, penaeid
shrimp, oysters and marine finfish.

Summary of Shrimp Mariculture Data at Texas A&M Univer-
sity, 1969-1978. M.A Johns, H.W. Holcomb, D.L. Hutchins and
W.L. Griffin. May 1981. 130 pages, 202 tables. $5. TAMU-SG~
81-603. NTIS-PB-81-243-974,

Since it began, shrimp mariculture research in Texas has
been supported by the Texas A&M University System and the
Texas A&M Sea Grant Program. This report summarizes the
development of shrimp mariculture in Texas and the research
objectives of shrimp mariculture in Texas and the research
objectives of shrimp culture facilities at Angleton and Corpus
Christi, Texas. [n addition, it presents weekly growth and water
quality data from research at the facilities between 1969 and
1978.

Mixed Infection in Columnaris Disease in Fish. J.E. Marks,
D.H. Lewis and G.S. Trevino. In Journal of the American Veteri-
nary Medical Association, Vol. 177, No. 9, November 1980. pp.
811-814, 1 table, 6 figures. $1. TAMU-5G-81-811. NTIS-PB-
81-199-861.

Flexibacter columnarisand Corynebacterium sp wererecovered
from lesions associated with columnaris disease in catfish,
Catfish exposed to pure cultures of the Corynebacterium sp
developed circumscribed lesions, which regressed without fur-
ther adverse effects. Disease signs were not demonstrable in
catfish exposed to pure cultures of F. columnaris; however, when

* — Asterik indicates out-of-print

catfish were exposed to mixed cultures of Corynebacterium sp
and F. columnaris, signs of columnaris appeared and the fish
died.

Ultrastructural Localization of Peroxidase Activity in
Nuetrophil Leukocytes of Ictalurus punctatus. M. Samuel
Cannon, Hilton H. Mssollenhauer, Anita M. Cannon, ThomasE.
Eurell and Donald H. Lewis. In Canadian Journal of Zoology, Vol.
58, No. 6,1980. pp. 1139-1143, 2 figures. $1. TAMU-SG-81-812.
NTIS-PB-81-182-628,

The cytoplasmic granules of the blood neutrophil leukocyte
of the teleost, Icialurus punctatus, have been shown to exhibit
peroxidase activity at the light and electron microscopic levels
when exposed to the 3.3'-diaminobenzidine tetrahydrochloride
peroxidase procedure. Erythrocytes also show activity. Addi-
tion of cyanideto theincubation medium has no apparent effect
on peroxidase reactivity in neutrophils, but inhibits
pseudoperoxidase reactivity in erythrocytes. The presence of

xidase-positivegranulesinthe neutrophil serve asa marker
r identification of this cell and strongly indicate antibacterial
and phagocytic functions for the neutrophil.

A Comparison of the Capabilities of Juvenile and Adult
Penaeus setiferus and Penaeus stylirostris to Regulate the
Osmotic, Sodium and Chloride Concentrations in the
Hemolymph. Frank L. Castille, Jr.and Addison L. Lawrence. In
Comparative Biochemical Physiology, Vol. 68A, 1981, pp. 677-
680.51. TAMU-SG-81-818.

Thecapabilitiesof juvenileand matureadult Penaeus setiferus
and P. stylirostris to regulate the osmotic, sodium and chioride
concentrations in the hemolymph are compared. In P. setiferus
and P. stylirostris acclimated to salinities of 9.8 and 10.8 ppt,
respectively, juvenile shrimp are stronger hyperosmotic and
hyperionic regulators than adults, However, the reduced regu-
latory capabilities of adult shrimp are not sufficient to require
migration to offshore waters forsurvival. At 40.4 ppt juvenile P.
setiferus are more effective hypoosmotic and hypoionic regula-
tors than adults. However, there is no difference between the
regulatory capabilities of juvenile and adult P. stylirostris at 36.2

. Differences in hemolymph concentration between juvenile
and adult P. setiferus at 23.5 ppt indicate that the isosmotic and
isoionic crossover concentrations are elevated with maturation.

An Ultrastructural Study of the Leukocytes of the Channel
Catfish, Ictalurus punctatus. M. Samuel Cannon, et. al. In
Journal of Morphology, 161:1-23 (1980). $1. TAMU-SG-81-820,

Ultrastructure studies of leukocytes of the channel catfish,
Ictalurus punctatus, revealed heterophils (neutrophils), small
lymphocytes, monocytes and thrombocytes. Eosinophils and
basophils were not seen. Thrombocytes and small lymphocytes
were the most abundant types of leukocytes; monocytes were
the least abundant. Monocytes and large lymphocytes were
often indistinguishable. Cells that resembled macrophages or
transitional forms between them and monocytes were seen
occasionally. Glycogen, present in all leukocytes, was least
abundant in monocytes and most abundant in heterophils.
Monocytes and heterophils were similar in size and shape, but
monocytes contained more rough endoplasmic reticulum (ER),
more free ribosomes and fewer granules than did heterophils.
In heterophils, granules were oval or elongate and often con-
tained a crystalline or striated structure, Small tubules, similar
to smooth ER, and cristae that cross the long axes of mitochon-
dria were often seen, Small lymphocytes possessed pseudopo-
dia, many free ribosomes, many large mitochondria and dictyo-
somes (Golgi), and long profiles of rough ER. Dictyosomes were
often associated with a large zone of exclusion. Bundles of
microtubules were seen near the elongated ends of thromb-
ocytes. Deep indentations seen in the plasmalemma of thromb-
ocytes gave the appearance of vacuoles.

*Maturation and Reproduction of Penaeus setiferus in Captiv-
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ity. A.L. Lawrence et al. In Proceedings of the World Mariculture
Society 11: 481487 (1980). TAMU-5G-81-821.

For the first time the marine shrimp Penaeus setiferus ma-
tured, spawned and produced juveniles in captivity. Between 0
and 75 percent of the eggs hatched. In previous experiments,
none of the spawned eggs hatched. Experiments were con-
ducted in threecircular tanks witha diameter of 4.9 m. Each tank
contained 70-80 shrimp, and the male-to-female ratio was 1:1.
Females in two of the tanks were unilaterally eyestalk-ablated;
those in the third tank were unablated. Animals were fed daily
at the rate of three percent of their body weight. Feeding
schedule was as follows: 0800h, either oyster of prepared feed;
1130h, squid; 1500h, the sandworm Nereis viridens. The same
amount of each food type was used. Salinity varied between 24
and 29 ppt. Temperature ranged from 27°C to 31°C. Only
unilaterally ablated females produced fertile eggs. Repeated
spawns during a 30-day period produced 1.5 million nauplii.
Three groups fo nauplii, totaling 865,000, were raised in a
hatchery to 17-day-old postlarvae. Average survival was 65
percent. Of those postlarvae, 36,000 were stocked in a three-
pond grow-out facility. After 117 days the animals had reached
anaverage weight of 8.1 g, with 61.5 percent survival.

Winter Culture of Penaeus vannamei in Ponds Receiving
Thermal Effluent at Different Rates. G.W. Chamberlain et al.
In Proceedings of the World Mariculture Society, 11:30-43 (1980). $1.
TAMU-5G-81-822.

The marine shrimp Penaeus vannemei was cultured from 3
November 1978 to 10 April 1979 in eight 0.1-ha ponds whose
water temperature could be increased with cooling water efflu-
ent fromtheadjacent electrical power plant near Corpus Christi,
Texas. Four treatments were used, including different flow
rates and feeding rates. The flow rate were: high (3,600 1/m),
medium (1,5001/m) and low (351/m). Feeding rates were three
and four percent of body weight, Survival, growthand distribu-
tion of shrimp were monitored by cast-net sampling. In low-
flow ponds, mortality was 94 percent after temperaturesdrop
t0 5.2°C. Survival was much greater in ponds with higher flow
rates, Maximum survival, 33.7-82.3 percent, was seen in the
high-flow ponds. Low-temperature death occurred below 8°C
regardless of acclimation and at temperatures as high as 12°C,
depending on degree on acclimation. Growth rates among
treatments ranged from -0.03 to 0.06 g/day. Highest wth
rates occurred in high-flow ponds with a four percent feeding
rate. The four percent feeding rate yielded greater survival,
growth, food conversion efficiency, digestive gland index and
spermatophore production than the three percent rate. At tem-
peratures less than 21 'C shrimp burrowed and cast-net catches
declined. Shrimp inhabited deeper water during the day and
were more evenly distributed at night.

Estimation of Shrimp Populations in Experimental Ponds
Using Mark-Recapture and Stratified Random Sampling
Methods, David L. Hutchins, George W. Chamberlain and Jack
C.Parker. In Proceedings of the World Mariculture Society, 11:142-
150 (1980). $1. TAMU-SG-81-825.

Reliable estimates of populations of organisms in maricul-
ture ponds are essential for efficient management fo feeding
programs and harvesting schedules. However, accurate esti-
mates are seldom obtained in routine sampling programs be-
cause of the complexities of most sampling procedures. Two
techniques for estimating Penaeus vannamei populationsin ponds
were investigated during Summer and Fall 1978. The Peterson
mark-recapture procedureresulted inan estimate that wasonly
5.9 percent greater than the actual population. However, molt-
ing and mortality quickly reduced the number of marked
animals, and estimates based on their recapture were not fea-
sible. The second technique involveq stratified random sam-
pling by cast netting. A significant (r* = 0.64) relationship was
found between the mean catch per cast and the actual popula-

*— Asterik indicates out-of-print

tionat harvestin the 13 ponds tested. This relationship wasthen
used to predict populations in seven ponds. Theaverage devia-
tion of the estimates was 11.6 percent greater than the actual
populations.

1981-82

Sea Grant Aquaculture Plan 1983-1987. Feenan D. Jennings,
Alfred M. Beeton, Jack R. Davidson, William 5. Gaither and
Malvern Gilmartin. July 1982. vii + 47 pages, 2 figures, 14 tables.
$5. TAMU-8G-82-114.

The National Aquaculture Act of 1980 called for a coordi-
nated national aquaculture program. The responsibility for
aquacultural research and development on saltwater and Great
Lakes species was later assumed by the Department of Com-
merce, primarily by the National Sea Grant College Program.
This document presents Sea Grant’s strategy for aquaculture
research, education and advisory services for the next five
years. Written by 21 working groups, the plan discusses its
cocrdination with the national aquaculture plan, accomplish-
ments of Sea Grant's aquacultural research, areas of effort for
future research, and status and problems on a species basis.
Areas of interest include aquacultural systems, genetics, nutri-
tion, public policy, economics and marketing and advisory
services, Species plans are given for 17 species or groups,
including the most important molluscs, crustaceans, fishes, bait
organisms and seaweeds.

Sea Grant Aquaculture Plan 1983-1987 - Executive Summary.
July 1982. 4 pages, 2 figures, 1 table. TAMU-SG—82-115.

This is a summary of the above-listed publication, which
describes Sea Grant’s policy, goals and objectives as they relate
to aquacultural development in the United States. It discusses
theeconomicimportanceofaquacultuire, assesses presentaquac-
ultural technology and projects funding for the next five years
based on research needs and changing emphasis. Finally, it
places the Sea Grant aquacultural effort in the context of the
national effort.

Aquaculture: Public Health, Regulatory and Management
Aspects - Proceedings of the 6th U.S. Food and Drug Admin-
istration Science Symposium on Aquaculture. July 1982. 226
pages, many tables and illustrations. $5, TAMU-SG-82-119,
NTIS-PB-83-120-303.

TheFDA’s 6th Science Symposium on Aquaculture was held
February 12-13, 1980 in New Orleans. This publication is the
proceedings of that symposium and includes 81 of the papers
that were presented. Topics include paralytic shellfish poison-
ing, immunology, environmental microbiclogy and virology,
business and policy.

*Shrimp Mariculture - An Overview. Addison L. Lawrence,
George W. Chamberlain and David L. Hutchins. December
1981. 12 pages. TAMU-SG-82-503.

This overview describes what shrimp mariculture involves
and its status both worldwide and in Texas. It includes a
detailed checklist of items which should be considered for a
commercial shrimp mariculture venture. The list alsc indicates
the complexity of choosing a proper site, and the interaction of
biolegical and physical factors. An extensive resource list of
magazines, journals, books and reviews also is included.

The Effect of Salinity on the Osmotic, Sodium and Chloride
Concentrations in the Hemolymph of Euryhaline Shrimp of
the Cenus Penaeus. Frank L. Castille, Jr. and Addison L.
Lawrence. In Comparative Biochemical Physiology, 68A:75-80
(1981). $1. TAMU-5G-82-801.

The hemolymph is isosmotic to seawater at 745 mOs /kg in
Penaeus aztecus, 768 mOs/kg in P. duorarum, 680 mOs/kgin P.
setiferus, 699 mOs/kg in P. stylirostris, and 718 mOs/kg in P.
vannamei. The hemolymph is hyperosmotic to seawater at sa-
linities below the isosmotic concentrations and hypoosmotic to
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those above. With respect te sodium and chloride, the
hemolymph is hyperionic to seawater at low salinities and
hypoionictoseawater athigh salinities. P.aztecusand P.duorarum
are weaker osmoticand ionic regulators at low salinities than P.
setiferus, P. stylirostris, and P. vannamei. There are no significant
differencesin theosmoticand ionic regulatory capabilities of all
five species at high salinities.

The Effect of Salinity on the Osmotic, Sodium and Chloride
Concentrations in the Hemelymph of the Freshwater Shrimps,
Macrobrachium ohione Smith and Macrobrachium rosenbergii
de Man. Frank L. Castille, Jr. and Addison Lawrence. In Com-
parative Biochemical Physiology, 70A: 47-52 (1982). $1. TAMU-
5G-82-802.

Adult Macrobrachium ohione are capable of weak hypoosmotic
regulation and hypoionic regulation with respect to sodium
and chloride regulation at an external osmolality of 822 mOsm /
kg, and very strong hyperosmotic and hyperionic regulation in
fresh water. The isosmotic crossover osmolality is 643 mOsm/
kg and the iscionic concentration is 236 mM/1 for sodium and
224 mM/1 for chloride. Juvenile M. rosenbergii are also strong
hyperosmotic and hyperionic regulators in fresh water, but at
high salinities they are slightly hyperosmotic to the media,
isoionic with respect to sodium and hypeionic with respect to
chloride. The isoionic crossover concentration for chloride is
189 mM /L. Although both species are able to maintain a rela-
tively constant hemolymph concentration in tapwater diluted
with deionized water, M. rosenbergii is a more effective
hyperosmotic and hyperionic regulator than M. ofione at very
dilute concentrations (<14 mOsm/kg). The percentage of the
osmotic concentration dueto sodium and chloride suggests that
protein in the hemelymph may be osmotically significant.

A Comparison of the Osmotic, Sodium and Chloride Concen-
trations between the Urine and Hemolymph of Penaeus
setiferus (L.) and Penaeus stylirestris (Stimpson). Frank L.
Castille and Addison L. Lawrence. In Contparative Bicchemical
Physiology, 70A:525-528 (1981). $1. TAMU-SG—82-803,

The osmotic, sodium, and chloride concentrations in the
urine and hemolymph are compared in Penaeus setiferus and P.
stylirostris at salinities ranging from 10 to 40 %.. Isosmoticity of
the urine and hemolymph indicate that the antennal glands are
not important in osmotic regulation. At all experimental salini-
ties, the urine was hypoionic to the hemolymph with respect to
sodium and iscionic to the hemolymph with respect to chloride.

Enhancement of Chill Tolerance in Larval Artemia salina:
Cooling Regimens and Multiple Type Cryoprotectant Expo-
sure. J.G. Baust and A.L. Lawrence. In Proceedings of World
Mariculture Society, 10:421-428 (1979). $1. TAMU-SG—82-805.

The enhancement of chill toleranceof Artemia salinalarvaeto
single-component {(glycerol, glucose or sucrose) and double-
component (glucose/sucrose) cryoprotectant solutions was
determined. Larvae, aged 0, 3, 6, 12 and 24 hours, were im-
mersed in -1 'Ccryoprotectant solutions for periods aslong as 90
minutes. Survival of the different larval stages was compared
between larvae exposed to instantaneous cooling from 28°C to
-1'Cand those exposed to a gradual (1 °C /hr) cooling from 28°C
to18°Cfollowed by instantaneous cooling to -1 °C. In most cases,
survival was enhanced to a greater extent when multiple-
component cryoprotectants were used than in single compo-
nent systems. Survival was two to five times greater than when
no cryoprotectant was used. The significance of these results to
the development of cryogenic larval banking is discussed.
Length-Weight Relations for Several Species of Penaeid
Shrimp Cultured in Ponds near Corpus Christi, Texas. D.L.
Hutchins, G.W. Chamberlain and ].C. Parker. In Proceedings of
World Mariculture Society, 10:565-570(1979).$1. TAMU-SG-82—
806,

Length of shrimp is more easily measured than weight, and
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length-weight relationships atlow estimation e weight from
length measurements. Using the model W = aL", linear regres-
sions were calculated from paired length and weight measure-
ments of aquacultured Penseus duorarum, P. occidentalis, P.
setiferus, P. stylirostris and P. vannamei, measured during 1972-
1979. Length frequency distributions and regression formulas
for predicting weights from lengths are presented for each
species.

Maturation of Penaeid Shrimp: Dietary Fatty Acids, BS,
Middleditch, S.R. Missler, D.G. Ward, ].B.McVey, A. Brown and
A.L. Lawrence. In Proceedings of the World Mariculture Society,
10:472-476 (1979). $1. TAMU-SG-82-807.

Comparisons were made between fatty acid profiles of go-
nad, digestive gland and tail muscle tissue samples from imma-
ture and mature male and female penaeid shrimp collected at
sea. The major fatty acids of thelipids from mature ovaries were
Copand C27 polyunsaturated fatty acids. The polychaete Glycera
dibranchiata, rich in lipids containing these acids, was used asa
dietary supplement for shrimp grown in the laboratory, and
spawning was achieved with Penaeus setiferus. The possiblerole
of polyunsaturated fatty acids in ovarian maturation is dis-
cussed.

Fatty Acid Changes During Larval Development of Penaeus
setiferus. D.G, Ward, B.S. Middleditch, S.R. Missler and A.L.
Lawrence. In Proceedings of the World Mariculture Society, 10: 464-
471 (1979). $1. TAMU-SG-82-808.

Fatty acid compositions of theegg, nauplius, protozea, mysis
and one-to-two-day postiarva of Penaeus setiferus were deter-
mined. Of 12 fatty acidsidentified, the fourmajoronesin theegg
were16:1,16:0, 18:1, 20:4. Thoseof the one-to-two-day postlarva
were 160,181, 20:4 and 22:6. Per unit weight, the 16:1,16:0, 18:1
and 20:4 fatty acids decreased between the egg and the one-to-
two-day postlarval stages by 83, 47, 44 and 18 percent, respec-
tively. However, the 22:6 fatty acid increased by 66 percent per
unit dry weight during that time. Per animal, the largest in-
creases were obtained for the 16:0, 18:0, 18:1, 20:4 and 22:6 fatty
acids between the protozoeal and the one-to-two-day postlar-
val stages. The largest per-animal decreases were seen for the
16:1,16:0, 18:1and 18:0 fatty acids between the egg and nauplius
stages. The significanceof these results tounderstanding shrimp
larval nutrition is discussed,

Maturation of Penaeid Shrimp: Lipids in the Marine Food
Web, B.S Middleditch, 5.R. Missler, H.L. Hines, E.S. Chang, J.P.
McVey, A.Brownand A.L. Lawrence. In Proceedings of the World
Mariculture Society 11:463-470 (1980).$1. TAMU-5G-82-809,

Certain lipids are required in the diets of penaeid shrimp to
promote ovarian maturation. To identify appropriate feedstock
supplements that contain these lipids, several invertebrate spe-
cies were examined from West Bay, Galveston, Texas, and from
the Gulf of Mexico 50 kilometers off Galveston. With a few
notable exceptions, the lipid profiles for the various species
were very similar at each location. This implies that many lipids
pass unaltered through the food web and that the suitability of
a particular invertebrate food item for inducing ovarian matu-
ration may depend on the diet of that invertebrate.

Maturation of White Shrimp (Penaeus setiferus) in Captivity,
A.Brown,Jr.J. McVey, B.A. Middleditchand A.L. Lawrence. in
Proceedings of the World Mariculture Society, 10:435-444, (1979),
$1. TAMU-5G-82-810.

Penaeus setiferus matured and spawned in captivity at ambi-
ent temperature with controlled photoperiod and diet. The
experiments were performed at the lagoon and seawater labo-
ratories of the National Marine Fisheries Service in Galveston,
Texas. One-half of the animals at each site were unilaterally
eyestalk-ablated. The photoperiod was initially set at 15 hours
and was increased to 16 hours when spawning began, Tempera-
tureranged from 22°Ct029°C, salinity was 22-30 %o and pH was
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7.5-8.0. Thediet consisted of worms, squid, oysters and mussels.
Egg production varied between the sites: 534,000 were pro-
duced at the lagoon facility and 3.8 million at the seawater
laboratory. Spermatophore transfer did not occur, possibly
because of a bacterial infection (Vibrio sp.) of the terminal
ampoules and the compound spermatophore.

Organ Indices and Biochemical Levels of Ova from Penaeid
Shrimp Maintained in Captivity Versus Those Captured in
the Wild. A.L. Lawrence, . Ward, S.Missler, A. Brown, ].
McVeyand B.S.Middleditch. In Proceedings of the World Maricul-
ture Society 10: 453-463 (1979). $1. TAMU-SG-82-811.

This paper further characterizes reproduction of penaeid

shrimp by reporting (1) gonad, hepatopancreas, tail and eye-
stalk indices for unablated and unilaterally eyestalk-ablated
Pengeus setiferus maintained in captivity and captured in the
wild; and (2) the biochemical content of spawned ova from P.
setiferus, P. stylirostris and P. vannamei obtained from the wild
and from P. setiferusthat matured and spawned in captivity. The
data indicate that (1) the dietary and environmental regime
used in this study was not optimal for reproduction of P.
setiferus in captivity; (2) the hepatopancreas is directly involved
in penaeid reproduction, but the tail muscle is not; (3) the
population of P. setiferus sampled on June 2 and July 22, 1978 in
the northwestern Gulf of Mexico was not at its reproductive
peak; (4) the percentages of protein, lipids and carbohydrates in
unhatched eggs of all three species are very similar; and (5)
biochemical analysis of the unhatched eggs and determination
of organ indices during reproduction are necessary for the
evaluation of penaeid reproduction, both in the wild and in
captivity.
The Maturation and Spawning of Penaeus stylirostris Under
Controlled Laboratory Conditions. A. Browr, Jr, ].P. McVey,
B.M., Scott, T.D. Williams, B.D. Middleditch and A L. Lawrence,
In Proceedings of the World Mariculture Society, 11:488-483 (1980).
$1. TAMU-SG-82-812.

About 35 female Penaeus stylirostris from Costa Rica and
Mexico mated and spawned at least 247 times within 190 days,
producing more than 98 million eggs. Each spawned 9-10 times,
producing an average of 397,000 eggs. Hatching rates were 0-85
percent and averaged about 50 percent. Experiments weredone
atthe National MarineFisheries Servicelaboratoryin Galveston,
Texas. Females wereunilaterally eyestalk-ablated and placed in
3-m-diameter tanks. The sex ratio was 1-1. Salinity was 20-30 %.;
water temperature was 29-30°C, The diet consisted of polycha-
etes, squid, and sometimes a pellet feed, at a 1-2-1 ratio. The
photoperiod was 14h; only fluorescent light was used. Mating
began at 1400-1500 h and continued untii 2200-2230 h and later.
Females with a spermatophore were placed in spawning tanks
containing water treated withEDTA, Maracynl and MaracynII.
Egg production and hatching rates were calculated for each
tank. Nauplii weretransferred to the hatchery, and viability was
determined for selected spawns. Survival to postlarvae varied.
More than 746,000 postlarvae were produced.

The Nutritional Response of Two Penaeid Species to Various
Levels of Squid Meal in a Prepared Food. Jorge L. Fenucdi,

Zoula P, Zein-Eldin and Addison L. Lawrence. In Proceedings of

the World Mariculture Society, 11:403-409 (1980).$1. TAMU-SG-
§2-813.

Several pellet feeds containing 30-35 percent protein were
tested on Penaeus stylirostris and P. setiferus. Alginate-bound test
diets varied in protein composition, but all diets contained
about 30 percent sun-dried squid meal. Initial tests used diets
containing as much as 13 percent squid meal. Inlater tests, squid
meal content varied between 0 and 12.7 percent, and alpha-soy
flour content varied between 0 and 12.4 percent.In one test diet,
these components were replaced with 12.5 percent brewer’s
yeast. Conversion rates, survival and growth were determined
during a three-week period for the two species and for two sizes
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of P. stylirostris. The presence of five to six percent squid meal is
advantageous in feeds containing 30-35 percent protein.

The Effect of Salinity on the Osmotic, Sodium and Chloride
Concentration in the Hemolymph of the Rock Shrimps,
Sicyonia brevirostris and Sicyonia dorsalis. Frank L.Castille]r.
and Addison L. Lawrence. In Comparative Biochemical Physiology
70A: 519-523 (1981). $1. TAMU-5G-82-814.

When S. brevirostris and S. dorsalis are exposed to diluted
seawater, the osmotic, sodium and chioride concentrations of
the hemolymph decrease with the concentration of seawater.
The hemolymph of both species i slightly hyperosmotic and
hyperionic with respect to sodium and chloride in diluted
seawater. In undiluted seawater (37-38 %), the hemolymph is
slightly hypoosmotic and hypoicnic with respect to sodium and
chloride. In their responses to dilution, S. brevirostris and S.
dorsalis more closely resemble poikilosmotic crustaceans than
euryhaline penaeidean shrimp.

Aggregation of Penaeid Shrimp Larvae Due to Microbial
Epibonts. D.H. Lewis, ] K. Leong, and C. Mock. In Aquaculture
27:149-155 (1982). $1. TAMU-5G-82-818.

Pseudomonas piscicida, Aeromonas formicans and Flavobacteria
sp. were involved in aggregation of hatchery-reared larvae of
Penzeus stylirostris. Aggregation was reproduced experimen-
tally with pure cultures of these bacteria at densities of 10* cells
per milliliter. Addition of at least 3 ug/ml gentamycin, 10 ug/
ml nalidixic acid, 0.1 pg/ml acridine or Cutrine Plus into test
suspensions prevented aggregation of the shrimp larvae.

1982-83

*Budget Analysis of Shrimp Maturation Facility. M. Johns, W.
Griffin, A. Lawrence and D. Hutchins. In Journal of the World
Mariculture Society. 12(1): 104-109 (1981). TAMU-SG—83-801.

Shrimp maturation and reproduction have been two of the
problems preventing shrimp mariculture from becoming com-
mercially feasible. Nauplii are now successfully being pro-
duced by mariculture, and the commercial feasibility of their
productionisinvestigated in thisstudy. The generalized budget
simulation model foraquacultural facilities, recently developed
at Texas A&M University, is used for the analysis. An annual
budget is estimated to determine costs, returns and profit.
Annual cash flow is generated for a 10-year planning horizon.
Opportunity cost, intial investment, costs, and break-even quan-
tities and prices are also determined.

Bioeconomic Madeling with Stochastic Elements in Shrimp
Culture. W.L. Griffin, ].5. Hanson, R.W. Brick and M.A. Johns.
In Journal of the World Mariculture Society 12(1): 94-103 (1981). $1.
TAMU-5G-83-802.

This study incorporates water quality parameters and a
growth function into a biceconomic model of shrimp maricul-
ture. Certain parameters, such as weather and low oxygen
concentrations, are unpredictable, so randomization of such
parameters is introduced into the model. The results consist of
means and standard deviations of profits determined from 25
replications of the model. The baseline model indicates that a
mean profit of $679/hectare would be achieved with only a five
percent chance of loss. Sensitivity tests of profit in the model,
consisting primarily of changes in biological and environmen-
tal parameters, illustrate the usefulness of the model in direct-
ing future research.

Mono-and Polyculture of Penacus vannameiand P. stylirestris
inPonds.G.W,Chamberlain, D.L. Hutchinsand A.L. Lawrence.
In Journal of the World Mariculture Society 12 (1):251-270 (1981).
$1. TAMU-5G-83-803.

Fish polyculture is more productive than fish monoculture,
but the effect of polyculture on shrimp production has received
little attention. This study investigated production of Penaeus
vannamei (“v") and P. stylirostris ("s”) in monoculture and in
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polyculture at various species ratios (75v:25s, 50v:50s, and
25v:75s), ata constant population density of 0,18 million shrimp
per hectare, in 0.1-ha ponds. P. vannamei has a greater mean
survival rate (73 vs. 22 percent), but a smaller mean growth rate
(0.09 vs 0.14 g/day) than P. stylirostris. Survival rates did not
differ significantly among treatments. Final weight decreased
significantly for both species with increasing density of the
same species, but it significantly increased with increasing
density of the other species. Best growth for both species oc-
curred in the 75v:25s treatment. Interspecific differences in
distribution and diel activity may partially explain the compat-
ibility of the species in polyculture, Production rates {590-2,180
kg/ha) and value ($2,720-$5,740/ha) generally increased with
increasing percentage of P. vannamei, but no significant differ-
ence in mean value was detected between the 110v and the
75v:25s treatments. Performance of shrimp (25v:75s) ina single-
phase pond system was compared to that in a three-phase
{nursery, intermediate and grow-out) system. Survival, growth,
production and value were similar in both systems.

Decreased Toxicity of Copperand Manganese Ions to Shrimp
Nauplii (Penaeus stylirostris Stimpson) in the Presence of
EDTA. A L. Lawrence, ]. Fox and F.L. Castille, Jr. In Journal of the
World Mariculture Society 12(1): 271-280 (1981). $1. TAMU-SG—
83-804.

Ethylenediaminetetraacetic acid (EDTA) is used routinely in
intensive culture of penaeid shrimp larvae to increase hatching
and larval survival rates, However, its mode of action is un-
known. This study evaluated the effect of EDTA (10 mg/l) on
the toxicities of Cu™ and Mn*, in terms of the percentage of
Penaeus stylirostris nauplii surviving after 12 and 24 hours of
exposure and in terms of percentage of nauplii metamorphos-
ing into protozoea. Inthe absence of EDTA, Cu** and Mn* were
toxic to nauplii. Cu* caused 100 percent mortality at a much
lower concentration (20 uM) than did Mn** (20,000 uM). In the
]]:resenceof EDTA survival of nauplii exposed toCu** increased,

ut survival of nauplii sed to Mn** did not change. At
sublethal concentrations, Cu* (0.2 uM) and Mn** reduced the
percentage of nauplii that metamorphosed to protozoea. In the
presence of EDTA, the percentage of nauplii metamorphosing
increased with exposure to both Cu** and Mn**, The beneficial
effects probably result from chelation of Cu** and Mn* by
EDTA, which decreases the concentration of these ions, reduc-
ing their toxicities.
*Maturation, Reproduction and Growth of Penaeus vannamei
and P. stylirostris Fed Natural Diets. G.W. Chamberlain and
A.L. Lawrence. In Journal of the World Mariculture Society 12(1):
209-224 (1981). $1. TAMU--SG-83-805.

Many natural foods induce ovarian maturation in penaeid
shrimp. In this study, conducted from 19 June to 11 September
1980, four single-food diets (clams, shrimp, squid and worms),
and one diet consisting of all four foods, were fed to Pengeus
vannamei in 3.7-m-diameter, indoor, circular tanks. The shrimp,
averaging 28 g, were stocked at a density of 6.9/m? with a 1:1
male-to-femaleratio. Unilateral eyestalk ablation was performed
on one-half of the females in each tank. Tanks received one
turnover of water volume daily, and the water temperature and
salinity averaged 27.0°Cand 28.6 ppt, respectively. Photoperiod
was 13 hours. Ovarian maturation, spawning, molting rate and
survival were monitored daily, and growth and gonad size
were measured at theend of the experiment. The composite diet
was the best diet, and the single foods, in order of decreasing
suitability, weresquid, shrimp, worms and clams. Although the
size of the shrimp was considered marginal for spawning, five
mated females were observed, but only one (squid-fed) pro-
duced viable nauplii. After the first study, all shrimp were fed
thecompositediet for 41 days. Ovarian maturation and spawn-
ing occurred in the previously unproductive group fed only
clams, and growth rate of shrimp in all _F;eviously single-food
treatments increased four-to-sevenfold. The composite diet was
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also fed to two tanks of P. stylirostris (nean initial weight 45.4g)
for 118 days; 50 spawns were obtained, with as many as three
spawns per female. A total of 4.3 million P. stylirostris nauplii
were produced.

The Eifects of Fatty Acid and Shrimp Meal Composition of
Prepared Diets on Growth of Juvenile Shrimp, Penacus
stylirostris. ] L. Fenucci, A.L. Lawrenceand Z.P. Zein-Eldin. In
Journal of the World Mariculture Society 12(1): 315-324 (1981). $1.
TAMU-SG-83-806.

Pelleted diets, containing different amounts of sun-dried
shrimp meal and brewer’s yeast, were tested. A relationship
was observed between the content of the shrimp meal and
brewer’s yeast in the diets and increased growth of juveniles.
Data suggest that in feeds containing five percent squid meal, as
much as one-half the shrimp meal can be replaced by brewer’s
yeast. Thesefeeds should thus containatleast 15 percent shrimp
meal and less than 15 percent brewer’s yeast. A quadratic
correlation was found between growth rate of juveniles and the
percentage of linoleic acid in the diets. The best nutritional
response should be obtained in rations containing 14.5 percent
linoleic acid.

*Preliminary Evaluation of Survival and Growth of Juvenile
Red Drum (Sciaenops ocellata) in Fresh and Salt Water, P.A.
Crocker, C.R. Arnold, ].A. DeBoer and J.D. Holt. In Journal of the
World Mariculture Society 12(1):122-134 (1981). TAMU-SG-83-
814.

Few quantitative studies of the tolerance of red drum to

freshwater (FW) or dilute seawater (SW) have been conducted.
In the laboratory, larval and juvenile drum were subjected to
dechlorinated FW for 96 hours. Survival was 5 percent for larvae
(23-day-old, 6.2 mm SL), 70 percent for postlarvae (34 and 47-
day-old, 16.2-19.7 mm SL), and 95 percent for juveniles (57-day-
old, 56.9 mm SL). Survival in control salinities of 10 ppt was %0
percent or more. The results indicate that tolerance to dilute
media is size-dependent. In another experiment growth of
juvenile red drum (52 mm SL) overa ay period was com-
pared in two raceways with flow-through supplies of dechlori-
nated FW and SW of 35 + 2 ppt salinity. Fish in SW grew
significantly larger (P < .01) than those acclimated to FW. Food
conversion efficiency was improved and appetite drive was
enhanced in the SW treatment. Percent survival after 30 days
was comparably high (93 percent) in both treatments. Fast
growth and high survival of juvenile (>20 mm SL) red drum
promote the feasibility of this valuable sport and commercial
species inaquaculture and mariculture. Its potential as a control
fish in freshwater fishery management deserves further inves-
tigation.
*Effects of Ammonia and Nitrate on Growth and Survival of
Red Drum Eggs and Larvae. G. Joan Holt and C.R. Arnold. In
Trans. American Fish Society 112:314-318 (1983).TAMU-SG-83—
818.

Tolerances of red drum eggs, larvae and postlarvae to am-
monia and nitrite were determined by measuring survival and
growthafter continuous exposurefor cne to two weeks. Ammo-
nia concentrations that reduced the survival rate varied with
age at first exposure. Concentrations as small as 0.3 mg/1 un-
ionized ammonia significantly reduced survival of newly
hatched larvae in the first two weeks, whereas three-week-cld
postlarvae tolerated concentrations twice as large. Young red
drum tolerated large concentrations of nitrate, as much as 100
mg/l. Growth of survivorsafteroneor two weeks’ exposuredid
not differ significantly from that of controls. Data indicate that
un-ionized ammonia may be a potential hazard in red drum
culture systems, but that, under normal circumstances, nitrite
should cause no problem.

1983-84

Reproductive Activity and Biochemical Composition of
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Penaeus setiferus and Penaeus aztecus in the Gulf of Mexico.
G.W. Chamberlain, A.L. Lawrence. October 1983. 35 pages, 26
figures, 8 tables. $7. TAMU-SG-84-203. NTIS-PB-84-121-
078,

Penaeus setiferus and P. azlecus compose the bulk of the Texas

catch of shrimp, the most valuable fishery productin the state.
This study compares the maturation and reproduction of P.
setiferus and P. aztecus near an offshore brine diffuser (at adepth
of 21 m) to that at two control locations. Seven 10-day collecting
cruises were conducted between October 1979 and September
1980, and approximately 3,000 shrimp were dissected and ana-
lyzed. Descriptions and photographs of characteristic size and
color of each stage of ovarian maturation are presented for each
species.
*Shrimp Mariculture: State of the Art. Addison L. Lawrence,
Michael A. Johns and Wade L. Griffin. October 1983. 12 pages,
9 tables, 2 illustrations. TAMU-SG-84-502. NTIS-PB-84-122-
555.

This is an information sheet on shrimp mariculture and its
potential in Texas. It follows Shrimp Mariculture: an Overview
(TAMU-5G-82-503). This second publication provides highly
technical data on current research in shrimp mariculture, as
well as detailed economic analyses that will be of interest to
those considering this on a commercial basis. The authors also
summarize the apparent potential of commercial shrimp cul-
ture. An extensive resource list of magazines, journals, books
and reviews is included.

Developing a Selected Breeding Program for Penaeid Shrimp
Mariculture. L. James Lester. In Aquaculture 33: 41-50 (1983). $1.
TAMU-SG-84-804.

Five species of penaeid shrimp are being considered for
mariculture production in the southern United States. Four of
these, Penaeus aztecus, P, setiferus, P, stylirostris, and P. vannamei,
are the subject of an investigation of genetic differentiation
among wild stocks using the electrophoretictechnique. Prelimi-
nary results indicate a low level of genetic variation and little
geographic differentiation within species. The implication of
these findings for the creation of a foundation population for the
selective breeding program is discussed. Many questions have
resulted from the initial efforts to employ a quantitative crite-
rion in the selection of future broodstock from pond-reared
adults. One response has been morphometric studies to evalu-
ateother possible selection criteria. Several morphological mea-
sures are identified as potential selection criteria and discussed
with regard to the handling necessary to make each measure-
ment and the correlation between these measurements and tail
weight. An overview of the penaeid mariculture methodology
used in Texas is presented as a justification for a program using
mass selection rather than other methods to improve tail weight
grow-cut.

1984-85

Effect of Light Intensity and Male and Female Eyestalk Abla-
tion on Reproduction of Penaeus stylirostris and P. vannamei.
George W. Chamberlain and Addison L. Lawrence. In Journal of
the World Mariculture Society, 12(2): 357-372 (1981). $1. TAMU-
$G-85-802.

This 97-day study, conducted during midwinter using a
recirculating water system, was designed to evaluate the effect
of light intensity and male and female eyestalk ablation on
reproduction of P. vannamei and P. stylirostris. Four light inten-
sities were established using various levels of fluorescent light-
ing (bright, 14.7uEm™*s"; moderate, 4.4 uEm?s"; dim, 0.6uEms-
1, and dark, 0.0uEm?s?") and the fifth consisted of artificial
lighting supplemented with natural light through atranslucent
skylight (skylight, 4.7-9.3 uEm?s%). Unilateral eyestalk ablation
was performed on all male P. pannamei in one of each pair of
tanks within a treatment. In addition, half of the females in each
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tank were unilaterally ablated. Ovarian maturation, spawning,
molting rate, and survival were monitored daily within each
tank. Growth and gonad development were measured at termi-
nation, The optimum light intensity for P. stylirostris appeared
to be lower than that for P. vannamei. P. stylirostris matured and
spawned more frequently in the skylight and dim treatments
than in the moderate, dark, and bright treatments. P. vannamei
matured and spawned more frequently in the skylight, bright,
and moderate treatments than in the dim and dark treatments.
Natural light supplementation beneficially affected reproduc-
tionof both species. Maleeyestalk ablation increased gonad size
and doubled mating frequency of P. vannamei in comparison to
unablated controls. This is the first documentation of increased
penaeid shrimp reproduction by unilateral eyestalk ablation of
males. Even more significant may be recognition that male
gonadal development is a limiting factor in reproduction of
shrimp in capacity.

*A Preliminary Economic Analysis of Stocking Strategies for
Penaeid Shrimp Culture. Christopher R. Pardy, Wade L. Grif-
fin, Michael A, johns and Addison L. Lawrence. In Journal of
World Mariculture Society, 14: 49-63 (1983). TAMU-SG-85-803.

This analysis utilized primary data obtained from Texas
A&M University Mariculture Research stations to estimate
density dependent growth equations for two species of penaeid
shrimp, Penacus stylirostrisand P. vannamei. A simulation model
was developed based on these equations, in order to evaluate
the effect of alternate stocking densities and cropping schemes
on individual weight, total product, gross revenue, total feed
consumption, cost of feed and postlarvae, as well as revenue
above selected cost (RASC). For each species, an analysis over
the growing season of those management schemes yielding the
greatest RASC was presented. In addition, the growth equation
was re-estimated based on modified data in order to evaluate
the sensitivity on RASC. The effect of a 30-day reduction in the
growing season on RASC was also analyzed. P. siylirostris
growth was more sensitive to stocking density than that of P.
vannamei. For P, stylirostris, maximum RASC was obtained by
stocking 98,800 individuals/ha. A slightly lower density of
86,450/ ha resulted ina negligible decrease in RASC, but may be
preferable due to decreased risk. For P. mannamei, a density of
135, 850 shrimp/ha yielded maximum RASC. For both species,
production of one crop per year was found to maximize E:SC

Consumption of Frozen and Live Artemia by Protozoea of
Penaeus setiferus.Joshua A. Wilkenfeld, Joe M. Foxand Addison
L. Lawrence. In Journal of World Mariculture Society, 12(2): 250-
259 (1981). $1. TAMU-5G-85-804.

The role of an animal component in the diet of protozoeal
penaeid shrimp larvae is not known. Short-term experiments
were performed on the larvae of Penacus setiferus (L.) to deter-
mine the ability of each protozoeal substage to consume frozen
and live Artertia nauplii. Significant consumption of frozen
Artemia took place during the protozoea 2 and 3 substages at
rates of 1.0and 1.6 Artemia nauiplii /penaeid larva /hour respec-
tively. Consumption of live Artemia occurred in the protozoea 3
substage, at a rate of 0.7 Artemia nauplii/penaeid larva/hour.
Data suggesting that there is a beneficial role of an animal
component in the diet of protozoeal penaeid shrimp larvae are
discussed.

Nacturnal Activity of Birds on Shrimp Mariculture Ponds.
Jeifrey L. Beymon, David L. Hutchins, Anthony J. Rubino,
Addison L. Lawrence and Brian R. Chapman. In Journal of World
Mariculture Society, 12(2):63-70 (1981).$1. TAMU-SG-85-805.
Birds can reduce production of shrimp in mariculture grow-
out ponds through predation and competition for feed. This
study involved weekly nocturnal enumeration of bird popula-
tions and observation of nocturnal avian habits on a series 0f 0.1
ha experimental ponds at the Texas A&M University Shrimp
Mariculture Facility at Corpus Christi, Texas. Observations



Sea Grant Bibliography... 9

were conducted hourly from sunset to sunrise during October
through December 1980, The rate of predaticn was evaluated
every three hours by comparing the number of feedingattempts
to the number of successful prey captures over a known time
z:riod. Gulls (Family Laridae) acted primarily as competitors
r feed. Active feeding by gulls was restricted to daylight
hours, consequently feed loss decreased when the feed was
distributed at or after dusk. Major predatory birds included
herons and egrets (Family Ardeidae), migratory ducks (Family
Anatidae), and, toa lesserextent, grebes (Family Podicipedidae)
and shorebirds (Order Charadriiformes). Bird predation de-
creased pond production by 75 percent in some ponds.

*Budget Analysis of Penaeid Shrimp Hatchery Facilities.
Michael Johns, WadeGriffin, Addison Lawrence and Joe Fox. In
Journal of World Mariculture Society, 12(2):305-321 (1981). $1.
TAMU-5G-85-806.

One of the critical factors in commercial penaeid shrimp
culture production is the availability of postlarvae to stock
grow-out ponds. This study investigates the economic feasibil-
ity of rearing penaeid shrimp from nauplii to postlarvae (hatch-
ery phase). The facility design used is based on the hatchery
operated by Texas A&M University at Galveston, Texas. The
Generalized Budget Simulation Medel for Aquaculture devel-
oped at Texas A&M University was used for the analysis. A ten-
year planning horizon was used for the analysis. Six different
systems ranging in size from 5 ten-metric ton tanks to 60 ten-
metric ton tanks were examined. Annual cost and return bud-
gets weredeveloped for the six systemsassuming they operated
6 and 12 months per year. Investment costs, break-even prices
and quantities, and net present value were estimated for each
system. Results show that commercial hatcheries, using 10-
metric ton tanks, could be profitable above and including 20
tanks for those operating only six months annually and above
and including 10 tanks for those operating 12 months annually.

*A Bioeconomic Model of Shrimp Maricultural Systems in
the U.S.A. W L. Griffin, W.E. Grant, R.W. Brick and ].5. Hanson,
In Ecological Modeling, 25:47-68 (1984). TAMU-SG-§5-811.

A general conceptual model of a marine shrimp farming

system representing important relationships between the engi-
neering design of facilities, the environmental and managerial
factors affecting shrimp growth and survival, and the factors
affecting production costs and profit is presented. Based upon
this conceptual model, a bioceconomic simulation model is
developed to assess the economic feasibility of a projected
penaeid shrimp maricultural operation along the Texas coast,
and to evaluate the effects of changes in an important manage-
rial variable rate of water flow, on the biological and economic
productivity of the system. The conceptual model consists of
fiveinterconnected parts includingenvironmental, production,
engineering, marketing, and profit submodels. The bioeconomic
simulation model is coded in FORTRAN to simulate system
behavior with a daily time step on a digital computer. Results of
simulations of a projected penaeid shrimp maricultural opera-
tionalong the Texas coast suggest that such an operation would
be marginally economically feasible when based upon the
particular assumptions of this study. Baseline simulations pre-
dict a mean annual profit of US $275/acre (1 acre=0.4 ha) with
a standard deviation of US $122/acre, which represents a 2
percent chance of economic loss. The predicted annual return
on investment is 4.5 percent. The role of modeling in develop-
ment of shrimp maricultural systems in the United States is
discussed.
Comparison of Unilateral Eyestalk Ablation with Environ-
mental Control of Ovarian Maturation of Penaeus stylirostris,
George W.Chamberlain and Neil F. Gervais. In fournal of World
Mariculture Society, 15:29-30 (1984).$1. TAMU-5G-85-818.

Reproduction in captivity remains one of the largest ob-
stacles impeding the growth of the penaeid shrimp farming
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industry. Temperature and photoperiod regimes have been
used as an alternative to hormonal control of reproduction for
a host of fishes and for some shrimp. The objective of this study
was to compare the reproductive performance of unilaterally
ablated P. stylirostris with unablated animals from the same
population exposed to an increasing temperature and photope-
riod regime. Offspring of eyestalk-ablated P. stylirostris ob-
tained from the Gulf of California, Mexico, were raised in ponds
te a mean weight of 51 g. Temperature and photoperiod were
adjusted from initial levels in step-wise increments. Photophase
was simulated using an automatic timer with reversing dim-
mer. When water temperature reached 25°C, beginning ovarian
maturation was observed in both ablated and unablated fe-
males. Daily spawning activity began when temperatures
reached 26°C and continued for the remaining three months.
Preliminary results indicate that environmental manipulation
compares favorably with eyestalk-ablation in terms of survival,
maturation rate, fecundity, and hatching rate.

*Survival, Metamorphosis and Growth of Penaeid Shrimp
Larvae Reared ona Variety of Algal and Animal Foods. Joshua
5. Wilkenfeld, Addison L. Lawrence and Frank D. Kuban. In
Journal of World Mariculture Society, 15:31-49 (1984). TAMU-
S5G-85-824.

Experiments conducted with Penaeus aztecus, P. setiferus and
P.vannameicompared survival, metamorphosis and dry weight
%owth of larvae fed a variety of algal and animal food regimes.

e major objectives were: (a) comparison of the nematode
Panagrellus redivious and the brine shrimp Artemia as animal
food sources and (b) comparison of effects of feeding diatoms
(Skeletonema costatum and Chaetoceros gracilis) vs phytoflagel-
lates (Isochrysis sp. and Tetraselmis chuii) with nematodes or
brine shrimp nauplii added to the diet starting at the protozoea-
two or mysis-one stage, Specific feeding regimes were identi-
fied for each shrimp species tested which would allow for total
or partial replacement of Artemia as the animal food source,
without reducing production results. However, Panagrellus
redivivus was found to be less versatile than Artemiz nauplii in
terms of overall nutritional value to the shrimp larvae. The
superiority of using two diatom species vs two phytoflagellate
species as an algal food source for penaeid shrimp larvae
demonstrated in earlier experiments was confirmed, The re-
sults strongly suggest that evaluation of rearing regimes used
for production of penaeid postlarvae should include growth in
terms of dry weight, as well as survival and rate of metamor-
phosis.

*Sourcing Penaeus setiferus: A Summary of Larval Produc-
tion, Incidence of Capture of Mated Females, and Mating
Incidence by Time of Day on Research Cruises. William Bray
and Addison Lawrence. In Journal of World Mariculture Society,
15:11-28 (1984). TAMU-5G-85-825.

Results of 32 collection cruises for Penaeus setiferus adults
overa three year period in the northwestern Gulf of Mexico are
reviewed to document incidence of capture of mature females,
mating incidence by time of day of capture, and larval produc-
tion from natural and artificial inseminations. Mean number of
eggs per spawn per year for natural inseminations ranged from
197,000-309,000 (n=160) and for artificial inseminations, 136,00-
300,000 (n=174) for females averaging 38-45 g. Mean percent
hatch for natural inseminations ranged from 35.3-72.8, and for
artificial inseminations, 14.7-77.8. The percentage of females
captured from 0900-1600 hours which were mated ranged from
0-13 percent, while 9-42 percent of those captured from 1600-
2200 hours were mated. The strongest diurnal increase in mat-
ing activity occurred from 1600-1800 hours. Three mated condi-
tions, characterized by 1) a complete compound spermato-
phore; 2) the “wings” or anterior portion of the spermatophore
only; and 3) a sperm mass only, represented 28.4, 38.3 and 33.3
percent, respectively, at time of capture. A significant relation-
ship was found between spermatophore stage and hour of
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capture (P<0.149), suggesting there may be a sequential break-
down of the spermatophore prior to spawning.

1985-86

Raising Mudminnows. Kirk Strawn, Peter W. Perschbacher,
Robert Nailon, George Chamberlain. May 1987. 8 pages. TAMU-
SG-86-506.,

The gulf killifish (Fundulus grandis), known in Texas as the
mudfish or mudminnow and in Alabamaas thebullminnow, is
a highly desired live baitfish for saltwater fishing. While most
effective, and consequently most desired, for flounder, it is used
successfully for all major sportfish, especially in areas where
live bait shrimp are not readily available. Growing numbers of
fishermen and greater awareness of this bait have caused an
increasein demand. This, coupled with an erratic and declining
supply of wild-caught mudminnows, provides an opportune
environment for culture of this fish. This fact sheet details the
general characteristics, spawning technique, two- and three-
pond systems, feeding and fertilization, harvesting, farm size
and marketing procedures.

*TheEffects of EDTA (Ethylenedinitrotetraecetic Acid) on the
Survival and Development of Shrimp Nauplii (Penaeus
stylirostris Stimpson) and the Interactions of EDTA with the
Toxicities of Cadmium, Calcium and Phenol. Frank L. Castille,
Jr., and Addison L. Lawrence. In Journal of World Mariculiure
Society. 12(2):292-304 (1981). TAMU-SG-86-803.

To examine the hypothesis that EDTA increases hatching
rates and survival of penaeid shrimp larvae by decreasing
toxicities of heavy metals through chelation, the toxicity of
cadmium, a highly toxic metal, was compared tothe toxicities of
calcium and phenol in both the presence and absence of EDTA.
In addition, the toxicity of EDTA at higher concentrations was
examined. The toxicities of EDTA, cadmium, calcium, and
phencl were evaluated in terms of the percentage of nauplii
surviving after 24 hours of exposure and the percentage of
nauplii which metamorphosed to protozoea. The toxicites of
cadmium, calcium, and phenol were also determined in the
presence of EDTA. Cadmium, phenol, and calcium were lethal
to nauplii at concentrations of 20 uM, 7 mM, and 400 mM,
respectively. Metamorphosis was blocked by concentrations of
1 uM, 0.9 mM, and 200 mM, respectively. However, in the
presence of 0.3 mM EDTA, the toxicities of cadmium and
calcium were reduced. Cadmium concentrations of 20 uM did
not affect either survival or metamorphosis in the presence of
EDTA. In calcium concentrations of 50 and 100 mMm, the
percentage of nauplii that metamorphosed to protozoea was
increased by the addition of EDTA. The interaction of EDTA
and phenol toxicity was not significant.

Relationships Between Trawl Catch and Tow Duration for
Penaid Shrimp. Chittenden, Carothers. Transaction of the Ameri-
can Fisheries Society 114: 851-856, 1985. $1. TAMU-SG-86-804.

The relationship between catch and trawling effort was
explored for Penaeus aztecus, P. setiferus, and P. duorarum. Tow
durations of 5, 10, 15, 20, 25, and 30 min bettom time were
examined, and data were analyzed with orthogonal polynomi-
als in a randomized complete block design. We found a signifi-
cant linear relationship between catch and tow duration, which
is consistent with the assumption of a constant catchability
coefficient. However, tow duration accounted for only a small
proportion of the total variation in catch, This indicates that
catch-per-unit-effort indices of abundance may be improved
when analyzed in statistical designs that consider other sources
of variation in catch in addition to fishing effort. Scaling of catch
data when tow durations vary is briefly discussed.

Survival, Metamorphosis and Growth of Larvae From Four
Penaeid SpeciesFed SixFood Combinations. Lawerence, juban.
Agquaculture, 47 (1985) 151-162. $1. TAMU-5G-86-806.

Survival, metamorphosis and growth of four larval shrimp
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species, Penacusaztecus, P. setiferus, P.vannamei and P. stylirostris,
were compared after feeding six food combinations. The food
combinations consisted of the diatoms, Skeletorema costatum
and Chaetoceros gracilis, or the phytoflagellates, Isochrysis sp.
and Tetraselmis chuii, alone or in combination with live Artemia
nauplii. Post-larval survival, within each algal food type, was
not improved by feeding Artemia beginning at the end of the
second protozoeal versus the first mysis substage. In addition,
larvae fed only algae survived as well as their counterparts fed
Artemia. P. stylirostris was the only species tested which sur-
vived significantly better to the post-larval stage when
diatoms rather than the phytoflagellates, regardless of treat-
ment. Except for P. siylirostris fed phytoflagellates, metamor-
phic rates to the post-larval stage were not improved by feeding
Aritemia beginning at the second protozoeal versus the first
mysis substage. All larval species fed phytoflagellates only
rather than diatoms only were delayed metamorphically. Only
for P. stylirostris did all the diatom treatments result in better
metamorphic rates when compared with their phytoflagellate
counterparts. Post-larval dry weights, for the four shrimp spe-
cies studied, were improved when fed Artemia at the second
protozoeal substage regardless of algal food type. Except for P.
aztecus, growth was significantly better for all species fed the
diatom treatments versus their phytoflagellate counterparts.
Larval growth, in terms of biomass rather than survival and for
metamorphic rates, is a better measurement of the nutritional
value of a larval diet.

Studies on the Use of Boiled Chicken Egg Yolk as a Feed For
Rearing Penaeid Shrimp Larvae.Fuze, Wilkenfield, Lawrence.
TheTexas Journal of Science, Vol. XXXVII, No. 4, 1985. pp.371-382.
TAMU-SG-86-813.

The effectiveness of hard-boiled chicken-egg yolk as a food
source for larval penaeid shrimp was examined. A small-scale
experimental system was employed consistingof one-liter [Imhoff
cones and a synthetic seawater media. Larvae (Penaeus setiferus
Linnaeus, P. aztecus Ives, or P. vannamei Boone) were stocked at
adensity of 100 per liter and reared from the protozoea-one (P,)
substage to one-day-old postlarvae (PL). The animals were fed
variouscombinations of algal (Chaetoceros gracilisand Skeletonema
costatum, or Tetraselmis chuii) and animal (Artemis, rotifers,and /
or boiled chicken-egg yolk) foods, added at the P, P, P,, or
mysis-one (M,) substages. Survival of larvae fed algae and egg
yolk was equal to, or slightly worse than, survival of larvae fed
algae only or algae plus Arfemia. The more advanced the sub-
stage of shrimp larvae when the egg yolk was initially added to
the algal diet, the faster was the rate of metamorphosis. In most
cases, animals fed egg yolk and algae grew to the same mean
dry-weights of PL. as those fed algae alone. For all treatments
tested, larvae fed a'lgae and Artemia, starting at the P, substage,
grew to the largest mean dry-weights at the PL, substage.
Larvae did not survive or metamorphose when fed egg yolk
alone. Egg yolk did not improve survival, metamorphosis, or
growth of animals fed T. chuii and rotifers. Overall, there was
little evidence that egg yolk was nutritionally beneficial to the
larval of the three species of shrimp using any of the different
larval diets and experimental conditions evaluated in this study.

*Penaeid Shrimp Culture. A.L. Lawrence, ].P. McVey and ].V.
Huner. In Crustacean and Mollusk Aquaculturein the United States.
Ed.).V.Hunerand E.E. Brown. Chapter 3, 127-157. AVI Publish-
ing Co., Inc., Westport, Conn. 1985, TAMU.SG-86-814.

Two basic approaches are being used for larviculture of
penaeid shrim(g (hatchery phase): intensive, small-scale pro-
duction—the Galveston method—and extensive, large-scale
production—the Japanese method. Grow out of shrimp in
intensive culture in tanks and raceway systems has attracted
considerable attention because sites for pond culture (semi-
intensive or extensive) are limited in the continental United
States and Hawaii. The technolegy available to shrimp culturists
in the early 1980s is either close to or at the level needed for
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successful shrimp culture. Commercial success is still marginal
within the United States, but shrimp farms in tropical countries
have been successful. This chapter attempts to provide a sum-
mary of the present state of the art in penaeid shrimp culture
and discusses the various problems and restrictions that need to
be overcome in order for a shrimp culture industry to develop
in the United States.

*Digestive Proteases of Penacus vannamei Boone: Relation-
ship Between Enzyme Activily, Size and Diet. Phillip G. Lee,
Linda L. Smith and Addison L. Lawrence. In Aquaculiure 42:
225-239 (1984). TAMU-5G-86-819.

Therelaticnships between proteinlevel, protein source, size,
and digestive protease enzyme activities of the marine shrimp,
Pengeus vannamei Boone, were investigated during three 30-day
growth experiments. Three sizes of shrimp (4.0, 9.8, 20.8 g) were
maintained in 2650-1 indoor tanks and fed ad libitum with six
isocaloric diets. The protein sources were varied by changing
the animal to plant protein ratie {a/p ratio), 2:1 and 1:1, while
each of these two series was composed of three diets having
protein levels of 22, 30 and 38 percent. The following digestive
enzyme activities were detected in crude extracts prepared
from the digestive system of the shrimp; trypsin, carboxypepti-
dase A, carboxypeptidase B, acid protease and general protease.
Theextracts lacked chymotrypticand pepticactivities. Thelevel
of protein in the diet had a greater effect on the enzyme total
activities (activity per g wet tissue) in the large shrimp (17-30 g)
than in small shrimp (< 10 g). When the specific activities
(activity per mg of protein in the extract) of the fed shrimp were
evaluated, small shrimp (< 10 g) fed the 1:1 a/p ratio diets
displayed lower activities than those fed the 2:1 ratio diet. The
protein level influenced the enzyme activities in shrimp of all
sizes while the protein source had a greater effect ontheenzyme
activities in small shrimp (< 10 g). This differing proteolytic
response to protein level and source as a function of size
supports the formulation of specific diets for shrimp of different
sizes, taking into consideration the changes in digestive physi-
ology as the shrimp grow.

*Growth and Digestibility by Three Sizes of Penaeus vannamei
Boone: Effects of Dietary Protein Level and Protein Source,
Linda L. Smith, Phillip G. Lee, Addison L. Lawrence and Kirk
Strawn. In Aquaculture 46:85-96 (1985). TAMU-5G-86-820.

Growth, survival and digestibility of Penaeus vannamei were
studied in three experiments. P. vannamei averaging 4.0, 9.8 and
20.8g were monccultured incircular fiberglass tanks (26501) for
30 days. Six diets having protein contents of 22, 29 and 36
percent and an animal:plant protein source ratio of 2:1 or 1:1
were fed ad libitum. Survival ranges for small, medium and
large shrimp were81.7-93.3, 65.6-90.0, 65.0-80.0 percent, respec-
tively, and were unrelated to diet. Growth (g/day) decreased
significantly with increased size of shrimp, whereas digestibil-
ity varied independently of size. Growth by all three sizes of
shrimp fed the 2.1 diet series was not significantly (alpha =0.05)
higher than that of the 1:1 diet series. Digestibility ranges for
protein, lipid and total diet were 78.6-85.8, 45.1-64.8 and 43.9-
53.8 percent, respectively, for small shrimp; 80.7-84.5, 52.8-63.8
and 46.9-53.0 percent, respectively, for large shrimp. Protein
digestibility by small shrimp was strongly correlated with
dietary protein level. Only small shrimp showed a strong corre-
lation between protein digestibility and growth. No size exhib-
ited a relationship between growth and either lipid or total diet
digestibility. Growth of small P. vannamei appeared to be more
influenced by protein level whereas growth of medium and
large P. vannamei appeared to be more influenced by protein
source,

*Electrical Stimulation of Spermatophore Expulsion in Ma-
rine Shrimp, Penaeus spp. Paul A. Sandifer, Addison L.
Lawrence, Susan G. Harris, George W. Chamberlain, Alvin D.
Stockes and William A. Bray. In Aquaculture 41:181-187 (1984).
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TAMU-5G-86-821.

Electrical stimulation (4-6 V AC) applied near the male
gonopores at thebaseof the fifth pereopods caused expulsion of
the spermatophore in Penaeus setiferus, P. stylirosiris, and P.
vannamei. For healthy animals, some degree of spermatophore
expulsion occurred in 80 percent of the attempts. Complete
expulsion of one or both spermatophores occurred in only 47
percent (29-65 percent, depending on species). Shrimp with
melanized terminal ampullae generally did not expel a sper-
matophore following electrical stimulation. Thetechnique needs
further refinement for routine use with penaeids.

Uncertainty Consideration Resulting from Temperature Varia-
tion on Growth of Penaeus stylirostris in Ponds. Arye Sadeh,
Christopher R. Pardy, Wade Griffin and Addison L. Lawrence.
In The Texas Journal of Science 38(2):159-173 (1986). $1. TAMU-
S$G-86-825.

Consideration of temperature variations as stochastic factor
in scheduling of stocking and harvesting of shrimp in a grow-
out pond in Texas is treated. A biological model describing
shrimp biomass growth ina pond, as a function of number, size,
time and temperature, isadopted and modified to createa set of
activities with expected income and associated variance, The
economic analysis consists of ranking the activities when uncer-
tainty is taken into consideration.

*Growth of Red Drum Larvae in the Laboratory. W.Y.Lee, G J.
Holt and C.R. Arnold. In Transactions of the American Fisheries
Society 113:243-246 (1984). TAMU-SG-86-826.

Larval red drum Sciaenops ocellatus were raised at 24°C and
28°C in the laboratory. Length of newly hatched larvae in-
creased steadily but their mean dry weights first decreased over
the first five days (until yolk was fully resorbed), then increased
rapidly. At day 15, there were significant differences in mean
standard lengths between larvae grown at the two tempera-
tures (4.8 mm at 24°C; 5.1 mm at 28°C; P<0.05); larvae grown at
the higher temperature were also markedly heavier (363.7 pg
versus 186.3 pg; P<0.01). Transition from the yolk-sac stage to
active feeding occurred at day 5-6 when larvae were about 2.7
mm long.

*A Stochastic Simulation Model of Brown Shrimp (Penaeus
aztecus Ives) Growth, Movement and Survival in Galveston
Bay, Texas. C.G. Lee and W.E. Grant. In Ecological Modeling
19:41-70 (1983). TAMU-SG-86-829.

A stochastic simulation model of brown shrimp (Penaeus
aztecus Ives) population dynamics in Galveston Bay, Texas, is
described, validated, and used to evaluate the effects of man-
agement alternatives and changing environmental conditions
on shrimp dynamics. The model is composed of submodels
representing: (1) recruitment, (2) growth, (3) natural mortality,
(4) fishing mortality, and (5) emigration of brown shrimp. The
model predicts significant changes in total annual harvest from
the food shrimp, bait, and recreational fisheries resulting from
(1) closure of the bay system to all fishing except during the
spring and fall open seasons, (2) two-week postponement of the
opening and closing of the open seasons for the food shrimp
industry, (3) a 2.5°Cincrease and (4) a 2.5'C decrease in mean
water temperature, (5) an 80 percent increase and (6) and 80
percent decrease in fishing effort. No significant change in the
total annual harvest is predicted when the food shrimp fishing
season isextended form May 15 through December 15. Sensitiv-
ity analysis suggests that field experimentation designed spe-
cifically to test the hypothesis of a 60-day time lag between
brown shrimp recruitment into the bays and exposure to the
fishery should receive high priority. Simulation results are
discussed within a management framework.

*Relationships Between Possible Available Food and the
Composition, Condition and Reproductive State of Oysters
from Galveston Bay, Texas. Thomas M. Scniat and Sammy M.
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Ray.In Contributions in Marine Science 28:109-121 (1985). TAMU-
SG-86-831.

Possible food for oysters was measured as a food index. The
food index was defined as the percentage food {food = lipid +
carbohydrate + protein) in the total seston. Highest condition
indexvalues (C.I. =dry weight/mantle volume X 100) of oysters
were not related to the time of greatest available food. The food
index was, however, correlated with the gonadal index (G.I. =
gonadal thickness/adductor muscle diameter) of oysters. The
greatest amount of available food was present during the time
of presumed greatest energy demand, namely the period of
gametogenesis. The concept of the storage cycle is applicable to
Crassostrea virginica. Changes in the oysters’ compositionand in
condition and gonadal indices support the hypothesis that
stored glycogen is converted into the lipid reserves of the
developing eggs. The percent carbohydrate and percent lipid
content of oysters are positively correlated with the condition
index. Increasing carbohydrate levels and condition indices are
indicative of oysters in the fattening stage. The increase in lipid
levels began in the early spring as carbohydrate levels began to
decline. High lipid levels and high gonadal indices occur as a
prelude to spawning. High percent protein values and low
condition and gonadal indices are characteristics of oysters that
have spawned. Changes in the condition and gonadal indices of
oysters are temperature-related. Initial spawning apparently
occurred at a temperature between 21° and 25°C.

1986-87

Effect of Eyestalk Ablation on Spermatophore and Sperm
Quality in Penaeus vannamei. }J. Leung-Trujillo and A.L.
Lawrence. Journal of World Mariculture Society (1985), 16: 258-
266, $1. TAMU-SG-87-806.

Theeffects of eyestalk ablation on spermatophoreand sperm
quality in Penaeus vannamei were investigated in bilaterally,
unilaterally, and unablated males stocked at a 1:1 ratic with
unilaterally ablated females. Males were evaluated for sperm
quality by determining sperm count, percent of live sperm and
percent abnormal sperm from males at the initiation of the
experiment (baseline), and at the end of the 104-day experimen-
tal period. The bilateral treatment [%TOUP was terminated at 56
days, due to excessive mortality. Data indicate that unilateral
ablation enhances gonad weight, gonad index and spermato-
phore weight. Of critical importance is the fact that the unilater-
ally ablated males demonstrated a significantly higher mean
sperm count (81.8 million) than both the unablated controls
(31.9 million) and the bilaterally ablated males (39.4 millicn).
Additionally, neither unilateral nor bilateral ablation caused a
decrease in sperm quality. Sperm viability profiles (i.e., percent
live, and percent abnormal) determined for all treatments were
not significantly different from one another. Values determined
for mean percent live sperm were: 82.0, 98.6, and 99.0 percent,
while average percentage for abnormal sperm were: 10.5, 4.5,
and 3.3 percent respectively for the control, unilateral, and
bilateral treatments. These data suggest that unilateral eyestalk
ablation enhances the reproductive capabilities of males by
increasing sperm count, without diminishing sperm quality.
The effects of these treatment manipulations on mating and
hatch rate are briefly discussed.

Effects of Diet and Size on Growth, Feed Digestibility &
Digestive Enzyme Activities...Pengeus setiferus Linnaeus.
Phillip G. Lee and Addiscn L. Lawrence. Journal of World Mari-
culture Society (1985), 16: 275-287. $1. TAMU-SG-87-807.

Relationships between protein level, size, apparent feed
digestibility, digestive enzyme activities and growth of Penaeus
setiferus were investigated during a 30-day growth trial. Small
(3.7 g), medium (9.5 g), and large (14.7 g) shrimp were fed four
isocaloric diets with varying protein levels. Apparent total dry
matter digestibilities and apparent protein digestibilities were
determined for small and medium shrimp. General and acid
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protease, trypsin, carboxypeptidase A and B,amylase, chitinase,
non-specific esterase and lipase activities were also assayed for
small and medium shrimp. Shrimp survival was unrelated to
diet or size. Instantaneous growth rate, total dry matter and
proteindigestibilities decreased as shrimp size increased. Small
shrimp fed the 22 percent protein diet grew the least but
exhibited the highest enzyme activities, especially carbohy-
drases. Small shrimp fed the 38 percent protein diet displayed
the highest dry matter digestibility. Medium shrimp fed the 30
percent protein diet exhibited the lowest survival and growth
while medium shrimp fed the 22 percent protein diet exhibited
the highest enzyme activities. Higher digestive enzyme activi-
ties on the 22 percent protein diet may be evidence of an
adaptation to a diet containing less digestible proteins.

Growth, Feed Digestibility and Proximate Body Compaosition
of Juvenile Penaeus vannamei and Penaeus monodon Grown
at Different Dissolved Oxygen Levels. Seidman, Lawrence.
Journalof World Mariculture Society (1985),16:333-346.$1. TAMU-
SG-87-808.

Growth, feed digestibility (apparent total dry-matter digest-
ibility), and proximate body composition of juvenile Penaeus
vannamei and Penaeus monodon were evaluated at dissolved
oxygen (DO) levels of 1, 2, 3, and 4 ppm at a mean temperature
of 28°C. The four different DO levels were obtained by aerating
different rates of nitrogen gas countercurrent to a constant flow
of seawater. A standard formulated diet containin§ the marker
material Cr203, an a mean 280 percent exchange of 30 to 32 ppt
seawater per day were used. Initial wet weights of shrimp were
60.2 and 55.5 mg for P. vannamei and P. monodon, respectively.
Final mean wet weights for shrimp maintained at 1, 2, 3, and 4
ppm DO level after a 16-day growth trial were 0.24, 0.40, 0.42,
0.46 g, and 0.16,0.26, 0.29,0.29 g for P. vannameiand P. monodon,
respectively. For both species, a significant reduction in growth
and in the instantaneous growth rate (k) was obtained at the
lowest DO level. No significant differences were observed for
apparent feed digestibility in either shrimp. Laboratory analy-
sisrevealed no differencesin moistureand lipid content forboth
species, while protein content was found to differ only in P.
monodon grown at different DO levels. A description of the
experimental system and a discussion of the significance of the
data to the production of shrimp in ponds is presented.

Preliminary Investigation of the Effects of Temperature, Bac-
terial Inoculation and EDTA on Sperm Quality in Penaeus
setiferus. Bray, Leung-Trujillo, Robertson, Lawrence. Journal of
World Mariculture Society. (1985), 16: 250-257.$1. TAMU-SG-87-
809.

A 60-day preliminary study was conducted to determine
whether excessive temperature, bacterial infection, or heavy
metals contamination contributed to spermatophore and sperm
deterioration in laboratory-held Penaeus setiferus males. Three
treatments were tested in which: 1) culture water temperature
was held at 25-26°C; 2} males were inoculated with a killed
Vibrio sp. bacterin; and 3) EDTA (ethylenediaminetetraacetic
acid) was added to culture water at 25 ppm. These were com-
pared witha control treatrent at mean ambient temperature of
29.1°C. A combination of males from the primary offshore
breeding population (mean weight 43.9 g + 1.78 5S.E.M.) and
young-of-the-year males (mean weight 24.5 g +0.83) were used.
Mean baseline values (+ S.E.M.) estgblished at initiation were,
per male: sperm count, 38.7 X 10° + 10.165 X 10°; percent
abnormal sperm, 5.0 percent 1 1.13; and spermatophore weight,
0.103 g + 0.0215. At the midpoint 30-day samples, mean Eperm
counts were significantly lower in the ambient and EDTA
treatments. The chilled and inoculated treatments showed no
decline in sperm counts during the first 30-day period, but the
percentage of abnormalities had increased from 5.0 percent +
1.13in the baseline to 16.3 percent £ 9.94 and 57.0 percent £ 9.64,
respectively. At termination (60 days), only the chilled treat-
ment contained any males bearing sperm (33 percent of males
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sampled from the treatment), but sperm abnormalities ranged
from 53-72 percent. Results indicate that parameters tested did
not prevent decline in male reproductive condition over time.

*Rearing Penaeid Shrimp Larvae in a Small-scale System for
Experimental Purposes, Joshua S. Wilkenfeld, Addison L.
Lawrence and Frank D. Kuban. In Proceedings of the First Interna-
tional Conference on Warm Water Aquaculture-Crustacea. 1983.
Office of Continuing Education-Brigham Young University-
Hawaii Campus. pp. 72-81. TAMU-5G-87-818.

Four major factors have been identified as contributing to
variable survival of larvae through the hatchery phase: 1} larval
quality, 2) experimental conditions, physical and environmen-
tal, 3) feeding regimes, and 4) water quality. Very little can be
doneabout larval quality except to reject or accept larvae for use
in an experiment or full-scale stocking. Thus, in this article, the
authors concern themselves only with how factors 2, 3 and 4 can
be controlled and standardized so that experimental results
obtained by different researchers at different times and/or
locations can be compared.

*Production of Two Shrimp Crops Per Year in South Texas
Using a Single Phase Pond Production System. Addison
Lawrence, ].P. McVey, M.A. Johns and W.L. Griffin. In Proceed-
ings of the First International Conference on Warm Water Aquacul-
ture-Crustacea. 1983. Office of Continuing Education-Brigham
Young University-Hawaii Campus. pp. 91-98. TAMU-SG-87-
819.

In 1981, the U.S. imported almest three-quarters of a billion
dollars worth of shrimp from other countries. U.S. domestic
landings have fluctuated from year to year but have generally
stabilized during recent years. The harvest of shrimp from the
oceans is either at or near maximum sustainable yields. Shrimp
culture provides one means to add real gains to production of
shrimp within the U.S. and at the same time contribute to the
reduction of the foreign trade deficit.

*Immunoprophylaxis to Vibrie sp. in Pond Reared Shrimp.
D.H. Lewis and A.L. Lawrence. In Proceedings of the First Inter-
national Conference on Warm Water Aquaculture-Crustacea. 1983.
Office of Continuing Education-Brigham Young University-
Hawaii Campus. pp. 304-307, TAMU-SG-87-820.

The role of immune mechanisms as a means of defense
against infectious agents was first surmised by Metchnikoff in
1884 when he observed phagocytosis of yeast by hemocytes of
Daphnid crustaceans. An inducible hemolymph component
resulting from vibrio infection was observed in brown shrimp
(Penaeus aziecus) in 1973, Inmunofluorescence studies revealed
that the component was absorbed to cell surfaces of Vibrio sp.
and other gram-negative bacteria. Subsequent studies demon-
strated increased phagocytic response and production of agglu-
tinins and bacteriolysins in shrimp which had been exposed to
vibrio bacterins. The present report concerns the protective
nature of the response of shrimp to vibrio bacterins and prelimi-
nary information relating to the general characteristics of some
of the hemolymph components believed to be associated with
the inducible response mechanism.

*Observations on Natural and Artificial Insemination of
Penaeus setiferus. William A. Bray, George W. Chamberlain
and Addison L. Lawrence. In Proceedings of the First International
Conference on Warm Water Iture-Crustacea. 1983. Office of
Continuing Education-Brigham Young University-HawaiiCam-
pus. pp. 392-405. TAMU-SG-87-821.

Questions concerning the sperm transfer of open thelycum
penaeids have been posed for many years. No distinction was
made initially between Penaeus setiferus and the “closed
thelycum” penaeids such as Penaeus aztecus, which mate while
soft following molting and retain sperm within an internal
receptacle. The internal receptacle of closed-thelycum penaeids
becomes protected by the hardening exoskeleton until ovaries
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mature and spawning occurs. The “open-thelycum” shrimp
mate by transfer of an external spermatophore on the day
spawning istooccur, withthe ovary fully matureand the female
exoskeleton hardened. In this study, three mated conditions of
P. setiferus females are described: (1) the full spermatophore, (2)
the wings portion only, and (3) a sperm mass only, located in
advance of the third pair of walking legs and obscured from
vision without folding back the third pair of walking legs. A
comparison is made between number of eggs, number of nau-
plii, and percentage hatch of spawns of females in these three
conditions as well as incidence of these conditions in wild and
captive-mated females.

*Influence of Protein and Source on Growth and Assimilation
Efficiency by Penaeus vannamei Boone. Linda L. Smith, Phillip
G. Lee, Addison L. Lawrence and Kirk Strawn. In Proceedings of
the First International Conference on Warm Water Aquaculture-
Crustacea. 1983. Office of Continuing Education-Brigham Young
University-Hawaii Campus. pp. 459-470. TAMU-SG-87-822,

A prerequisite to successful shrimp culture on an intensive
commercial scale is an adequate diet, both nutritionally and
economically. Because few nutrients are utilized in the form in
which they are incorporated into the diet, chemical analyses
may give an indication of the quality of the feed, but not always
determine the availability of nutrients to a particular species.
Knowledge of the assimilation efficiency (apparent digestion
and absorption of nutrients) in addition to information on
growth, survival, conversion rates and proximate chemical
analyses will aid in the development of cost-effective feeds for
shrimp culture.

*Evaluation of the Nutritional Requirements of Penaeid
Shrimp Employing Digestive Enzyme Analysis. Phillip G.
Lee, Linda L. Smith and Addison L. Lawrence. In Proceedings of
the First International Conference on Warm Water Aquaculture-
Crustacea.1983. Officeof Continuing Education-Brigham Young
University-Hawaii Campus. pp. 471-486. TAMU-SG-87-823.

The principal objective of this research was to gather infor-
mation concerning the digestive enzymes and changes in en-
zymeactivity that occurin thedigestive tract of juvenile Penacus
vannamei Boone in response to diet. In addition, the data were
compared with the growth rate, survival rate, and assimilation
efficiencies which were simultaneously measured for the same
population of shrimp. This comprehensive approach should
contribute valuable knowledge toward a more complete de-
scription of the nutrition and digestive physiology of this com-
mercially important marine shrimp. The secondary objective is
to use this new information for evaluating the formulation of
prepared diets used in crustacean mariculture.

*An Overview of Factors Controlling Growth and Develop-
ment in Lab-cultured Red Drum. G. Joan Holt and Connie R.
Arnold. In Proceedings of the First International Conference on
Warm Water Aquaculture-Crustacea. 1983. Office of Continuing
Education-Brigham Young University-Hawaii Campus. pp.507-
520. TAMU-5G-87-824.

Successful development of a culture system for organisms
requires knowledge of the basic requirements for all stages of
the subject organism. For most larval marine fish basic biology
including the effects of environmental factors on survival and
growth is poorly understood. Over the past few years we have
conducted numerous studies to examine the effects of physical
and biological factors on survival, growth and development of
larval and juvenile red drum (Scigenops ocellatus). Temperature
has been shown to be of over-riding importance in determining
growth and development. Other factors which could enhance
or detract from optimal growth in Jab culture include photope-
riod, crowding and food density. In experiments designed to
analyze the role of day length and light intensity we found
larval growth was negatively correlated with the number of
surviving fish. Results of studies of this density-dependent
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growth phenomenon showed that growth rate and density are
negatively correlated.

*Plasma Corticosteroid and Secondary Stress Responses of
Red Drum (Sciaenops ocellatus) to Common Culture Proce-
dures. L. Robertson, P. Thomas, C.R. Arnold and J.M. Trant. In
Proceedings of the First International Conference on Warm Waler
Aduaculture-Crustacea, 1983, Office of Continuing Education-
Brigham Young University-Hawaii Campus. pp. 583-610.
TAMU-SG-87-825,

Consideration of temperature variations as stochastic factor
in scheduling of stocking and harvesting of shrimp in a grow-
out pond in Texas is treated. A biological model describing
shrimp biomass growth ina pond, as a function of number, size,
timeand temperature, is adopted and modified to create a set of
activities with expected income and associated variance. The
economic anaylsis consists of ranking theactivities when uncer-
tainty is taken into consideration,

*Ontogenic Changes in Isozyme Patterns of Penaeus Species,
L. James Lester and ]. Philip Cook. Co ative Biochemistry and
Physiology 86B(2):253-258 (1987). TAMU-SG-87-835.

The electropherograms of four developmental stages, early
protozoea, early mysis, early postlarva, and adult are com-
pared. Eight enzyme strains and a Coomassie Blue stain were
employed in the comparisons. The electropherograms exhibit
differences among developmental stages and among species.
Some stage-specific protein bands are present. Complexity of
electropherogram pattern tends to increase with age in most of
the staining systems,

*Penaeid Shrimp Culture in the United States: A Brief Over-
view Stressing Species, Seed Production and Growout.
Addison L. Lawrence and Jay V. Huner. In oduction, Matu-
ration and Seed Production of Cultured Species. 1987. Ed. CJ.
Sindermann. U.S. Dept.of Commerce, NOAA Tech, Rep. NMFS
47, pp. 31-41. TAMU-SG-87-836.

Thetoxicities of erythromycin, minocycline, malachite green,
and formalin to nauplii of the shrimp Penaeus stylirosiris were
determined in a static bicassay. Toxicity was assessed on the
basis of survival of nauplii after 12 and 24 hours of exposure to
thecompounds and metamorphosis of the nauplii to protozoea.
The results suggested that metamorphosis to protozoea is more
susceptible to toxic effects than is naupliar survival. Metamor-
phosis was either reduced or completely inhibited by lower
concentrations of erythromycin, minocycline, and malachite
green than was naupliar survival at 12 or 24 hours. Metamor-
phosis was either reduced or completely inhibited by erythro-
mycin, minocycline, malachite green and formalin concentra-
tions of 80, 100, 0.08, and 27 mg/L, respectively. Toxic effects
were not observed at erythromycin, minocycline, malachite
green, and formalin concentrations of 16, 62.5, 0.016, and 2.7
mg /L, respectively. The results suggest that formalin may be
toxic at therapeutic levels frequently recommended for post
larvae and older penaeids, but that erythromycin, minocycline
and malachite green are not.

*Shrimp Mariculture: Postive Aspects and State of the Art.
Addison L. Lawrence, Michael A. Johns and WadeL. Griffin. In
Aquaculture in Dredged Material Containment Areas; Proceedings.
1983. Ed. J. Homziak and J. Lunz. U.S. Corps of Engineers. pp.
55-78. TAMU-5G-87-837.

The eme{?enoe of shrimp mariculture as a new agricultural
crop in the United States will occur during the next five years.
Shrimp culture will not only provide food for human consump-
tion and bait for the recreaticnal fishery, but also there is the
possibility of providing seedstock to supplement natural shrimp
populations. The price of shrimp is high with shrimp represent-
ing the most valuable of the United States’ fisheries, Of signifi-
cance is the fact that the value of shrimp imported into the
United States is almost double the value of the United States
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shrimplandings. Over50 percent of the shrimp consumed inthe
United States are imported. Compounding the problem is the
fact that the harvest from the oceans is either at or near maxi-
mum sustainable level. These facts plus the potential profit of
greater than $200 per acre have made the interest in shrimp
commercial culture extremely high. However, one of the stron-
gest arguments for shrimp culture in the United States is the
large potential revenue of over $2,000 per acre and the resulting
econormic impact of greater than $6,000 per acre. In addition,
there are millions of acres of land along the Gulf of Mexico and
south Atlantic coast and inland in such areas as west Texas that
can be used to raise shrimp on a commercial basis. These same
lands are marginal for traditional agricultural crops.

*Marine Shrimp Culture in the Western Hemisphere. Addison
Lee Lawrence. In Second Australian National Praum Seminar,
1985. Ed. P.C. Rothisberg, B.J. Hilland D.]. Staples. pp. 327-336.
TAMU-SG-87-838.

In the past decade shrimp culture has developed from the
experimental and testing phase to commercial production. For
example, in Ecuador, shrimp are now the most valuable crop
witha value for 1983 and 1984 of approximately $200 million per
year. Ecuador produces more shrimp commercially than any
other country in the western hemisphere. Most countries from
Brazil and Peru north to the United States have commercial
shrimp farms and pilot farms are operating in the US. Because
of the limited growing season, use of non-native species and
legal restrictions, the technology needed for shrimp farming to
becommercially successful in the USis much greater than inthe
more tropical areas and in developing nations. Though shrimp
farming is commercial, technology is still poorly developed and
ventures into shrimp culture still must be considered as high
risks. This paper reviews recent developments in commercial
farm management, and research in the western hemisphere,

*Metabolic Profiles of Penaeid Shrimp: Dietary Lipids and
Ovarian Maturation. Brian $. Middleditch, Stephen R. Missler,
Harry B. Hines, James P. McVey, Ausbon Brown, David G.
Ward and Addison L. Lawrence. In Journal of Chromatography
195:359-368 (1980). TAMU-SG-87-839.

The major impediment to the culture of penaeid shrimp in
captivity in the United States has been an inability to obtain
ovarian maturation and spawning. Lipid profiles of tissues
(gonads, hepatopancreas, and tail muscle) of Penaeus setiferus
caught at sea have shown that cholesterol is the dominant sterol
and that polyunsaturated fatty acids known to be essential in
man comprise a significant portion of the fatty acid fraction. A
proprietary marine ration contains cholesterol, but is devoid of
polyunsaturated fatty acids. Ovarian maturation and spawning
wereobtained when the shrimp diet was supplemented withan
annelid rich in lipids containing these compounds. The bio-
chemical significance of these findings is discussed.

1987-88

Laboratory Manual for the Culture of Penaeid Shrimp Larvae.
Granvil D. Treeceand Michael Yates. August 1988.95 pages.$20.
TAMU-5G-88-202. (Available ONLY through Granvil Treece, Sea
Grant College Program, 1716 Briarcrest Suite 702, Bryan, TX 77802.)

This manual is designed as an aid to a short general introduc-
tory laboratory course in shrimp culture. In worldwide com-
mercial shrimp aquaculture, penaeids primarily are cultured.
Because Penaeus mannamei is the most popularly cultured spe-
cies in the Western Hemisphere and is currently the most
available, its culture is concentrated on here; however, for the
most part, the techniques presented can be used in the cultiva-
tionof any penaeids. Whereapplicable, the differences between
the specific taxa are mentioned. Exercises on theculture of algae
and Artemia are included, along with technical sheets on steril-
ization the the use of the hemacytometer, autoclave, and light
microscope.
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*Food Resources of Postlarval Brown Shrimp (Penaeus aztecus)
in a Texas Salt Marsh. D.F. Gleason and G.M. Wellington. 1988,
In Marine Biology, 97: 329-337. TAMU-SG-88-809,

Field and laboratory experiments were conducted to iden-
tify the sources of food in the natural diet of postlarval brown
shrimp (Penaeus aztecus Ives). A series of enclosures placed in
East Lagoon (29°20'N; 94°45'W) on Galveston Island, Texas,
USA, in May 1985, were used to evaluate the individual and
combined contributionof Spartinaalternifioradetritus, epiphytes
of S. alterniflora, plankton, and demersal fauna in terms of
differences in shrimp growth and carbon assimilation (stable
carbon-isotope analysis). Demersal Fauna (harpacticoid copep-
ods, amphipods, tanaids and polychaete annelids), and plank-
ton (>0.095 mm) accounted for approximately 53and 47 percent
of the growth of the postlarvae (11 to 22 mm rostrum-telson
length), respectively, whilethe autochthonous plant substrates,
5.alterniflora detritus and epiphytes, contributed little. Labora-
tory experiments confirm that a mixed diet consisting of both
animal proteinand phytoplankton promotes maximumgrowth.
Our results indicate that plankton may be an important
allochthonous source of carbon contributing to the growth and
development of shrimp in the salt marsh.

*Shipping of Penaeid Broodstock: Water Quality Limitations
and Control During 24 Hour Shipments. L. Robertson, W.A.
Bray, A.L. Lawrence. 1987. In Journal of the World Aquaculture
Society, 18(2): 45-56. TAMU-SG-88-816.

Shipping trials were conducted with adult Penaeus setiferus
to determine the effect of 24 hour closed shipments on water
quality to evaluate methods of reducing water quality deterio-
ration to maximize packin% ensity (biomass). Other trials were
undertaken with juvenile P. setiferus and adult P. vannamei for
comparison. The method utilized 8 L seawater chilled to 18-19
C.insidedoubled polyethylene bags held in a styrofoam box (42
X 42 ¢ 23 Cem deep). Gaseous O, was injected into the water 8
ppm (for standardization) and into the space above the water,
Super saturation of dissolved oxygen (>20 ppm for 24 hours)
had no adverse effect on survival. Initial trials resulted in
increased ammonia (from 0.1 to 4-6 ppm NH4-N), increased
carbon dioxide (from <2 to 80-100 ppm), increased temperature
(from 18-19 to 25-26 C) and decreased pH (from 8.0 to 6.0-6.4).
Increases in shipping density (number of biomass of shrimp per
L seawater) further intensified water quality deterioration.
Carbon dioxide ( with concomitant pH decline} is implicated as
the major limiting factor during 24 hour closed shipment.
Ammoniaaccumulation was reduced or totally eliminated with
addition of AmQuel (Kordon, Inc., Hayward, California), de-
pending on the dosage used. The buffer, Trizma® 8.3 (Sigma
Chemical Co., St Louis, Missouri), limited CO, buildup and
reduced pH decline. Maintenance of low temperature over 24
hours was enhanced with addition of a frozen cold pack placed
over the shipping bags. However, the control of ammonia, pH
and carbon dioxide by the addition of AmQuel and Trizma did
notincreasesurvival, possibly dueto toxiceffects of the chemicals,

*Practical Molt Staging of Penaeus setiferus and Penaeus
stylirostris. L. Robertson, W. Bray, J. Leung-Trujillo, A.
Lawrence. 1987. In Journal of the World Aquaculture Society, 18(3):
180-185. TAMU-SG-88-817.

Molt staging has many applications in penaeid aquaculture
as a routine procedure. Using criteria developed for various
crustaceans a method of rapid molt staging was applied to
Penaeus stylirostris and Penacus setiferus adults. the most useful
characters were the degree of epidermal retraction from the
setal bases and epidermal retraction from the cuticle coupled
with the development of new setae. The duration of the molt
cycle of P. stylirostris was 11.5 + 1.0 days (N = 5) at 27-29 C, The
early postmolt, late postmolt, intermolt, early premolt and late
premolt stages were readily determined. For P. stylirostris, the
duration of postmolt was 27 percent of the cycle; intermolt, 17
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percent; and premolt, 56 percent. The length of the molt cycle of
P. setiferus at 27-29 C was 13.6 + 1.0 Days (N =21) with postmolt
occupying 22 percent of the cycle; intermolt, 19 percent; and
premolt, 59 percent. Unilaterally eyestalk enucleated P. setiferus
had a significantly shorter molt cycle than intact P. setiferus (11.7
* 1.21 days vs. 136 £+ 1.02 days, P <0.05). There were no
differences in molt cycle duration between the sexes, whether
enucleated or intact (P >0.05). A series of illustrations identifies
the key characteristics for determining stage of molt in these
penaeids.

1988-89

*Growth of Mercenaria mercenariaand Mercenaria mercenaria
Texana Seed Clams Planted in Two Texas Bays. M.A. Craig,
TJ. Bright and Stephen R. Gittings. 1988. Aquaculture, 71: 193-
207. TAMU-5G-89-801.

Survival and growth of Mercenaria mercenaria imported from
Massachusetts, and M. mercenaria texana, the Texas subspecies,
were studied in two Texas bays. Mesh-covered trays were used
to limit predation. Survival was high in protected trays; unpro-
tected trays reached 100 percent mortality within 6 months. In
Christmas Bay, M. mercenaria growth averaged 1.8 mm /month.
Most growth occurred during the summer months. Periods of
no significant growth corresponded to periods when salinities
under 20 percent were recorded. In Redfish Bay, growth was
significantly different betweenstations, being fastest ata station
located along the Aransas ship channel, where circulation was
the highest of all sample sites (2.8 mm/month vs. 0.9-1.5mm/
month in the grass flats of the bay). Significant differences in
growth between bays or between sample sites during some
seasons were not correlated with either temperature or salinity
regimes. Native clams, M. mercenaria texana, grew faster than
imported clamsinboth the field and the laboratory. It is possible
that differences in circulation and circulation-related param-
eters (d.g., food supply and waste flushing rates) account for
much of the variation in growth in the bays that periods of no
growth may be determined by limiting salinities, and less
frequently, temperature. Measurements made during and after
this study suggest that a 2- to 3-year growout period may
produce market-size clams,

*A Procedure for Identifying Sciaenid Eggs. S.A.Holt, G. Joan
Holt, L. Young-Abel. 1988 Contributions in Marine Science. 30: 65
70. TAMU-5G-89-802.

Eggs of members of the family sciaenidae are not distin-
guishable morphologically but one-day old yolk-sac larvae can
be separated based on pigmentation. This identification proce-
dure requiresan unpreserved ichthyoplankton tow from which
live eggs are picked with a pipetteand sorted by size. Sixteen to
20 hours after hatching, the larvae can be identified using the
accompanying illustrations. Eggs of a given size in preserved
samples are identified to species based on the identification of
the larvae which hatched from eggs of like size from concur-
rently obtained unpreserved samples. This procedure requires
little special equipment and can even be done on shipboard.
Although this process is rather time consuming and is not
practical for large surveys it has proven useful for our studies
and is the only reliable procedure for accurate identification of
sciaenid eggs.

*Thyroid Function in Red Drum. D.MacKenzie. 1988. Contribu-
tions in Marine Science. 30: 139-146. TAMU-SG-89-803,

Thyroid gross morphology, circulating thyroid hormone lev-
els, and free thyroid hormone indexes are similar in red drum to
those found in other teleost species. Differences observed in
thyroid hormone levels in animals sampled after growth at
different salinities indicate tht nutritional or environmental con-
ditions may alter thyroid function in this species, Red drum may
potentially serve as an excellent model species for the examina-
tion of thyroid function in a cultured euryhaline teleost.
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*Controlled Year-round Spawning of Red Drum, Sciaenops
ocellatus, in Captivity. CR. Arnold. 1988. Contributions in
Marine Scignce. 30: 99-108. TAMU-5G-89-804.

It has been demonstrated that temperature and photoperiod
are two of the most important spawning stimuli in most fish
species. Temperatureand photoperiod manipulation techniques
have proved to be important tools used to induce maturation
and spawning of finfish in thelaboratory. After the temperature
and photoperiod conditions for spawning a species have been
determined, spawning may bedelayed or prolonged by shifting
the water temperature up or down from the optimum. Thus,
temperature manipulation can be used to produce fertilized
eggs on demand.

1989-90

Governmental Permitting and Regulatory Requirements Af-
fecting Texas Coastal Aquaculture Operations. M. Hightower,
C. Branton, G. Treece. 1990. 69 pages. $10.00. TAMU-5G-90-
504.

A significant number of federal, state and local government
agenciesareinvolved in the regulation of an aquacultureopera-
tion. This involvement includes site selection, facility design
and construction, operations, stock acquisition, production,
processing, and marketing. In most cases, regulatory difficul-
ties arise because of inadequate planning, lack of knowledge of
the process by the applicant, and incomplete information con-
cerning the agencies’ respective requirements. In view of the
need to provide prospective aquaculturists, as well as estab-
lished operators who may wish to expand, with information
and sources of contact regarding applicable government agen-
cies, this manual lists each federal and stateagency thathasbeen
determined to have authority over aquaculture operations.
Under each agency heading are descriptions of the agency’s
role, responsibility and regulatory requirements.

Handbook of Shrimp Diseases. S.K. Johnson. 1989 25 pages. $2.
TAMU-SG-90-601.

This handbook is designed as an information source and
field guide for shrimp culturists, commercial fishermen, and
others interested in parasites or abnormal conditions of shrimp.
In addition to descriptions and illustrations of the common
parasites and commensals of commercial penaeid shrimp, the
publication includes information on the life cycles and general
biological characteristics of these disease-producing organisms
that spend all or part of their life cycles with shrimp. Several
conditions of unknown cause are also described.

Red Drum Aquaculture. Compiled by Dr. G.W. Chamberlain,
Dr.R]. Miget and M.G.Haby. 1990. 236 pages. $15. TAMU-5G-
90-603,

This practical guide is a revised and updated manual based
on presentationsat the 1987 Red Drum Aquaculture Conference
held in Corpus Christi, Texas. The introduction and overview
features “The Life History of Red Drum,” “Status of the Com-
mercial and Recreational Fishery” and “Development of an
Aquaculture Industry: The Catfish Industry.” The book also
included chapters on Spawning Technology; Fingerling Pro-
duction Technology; Biclogical, Engineering and Reg-ﬁatory
Aspects; and Growout Technology. There is also an annotated
bibliography of publications related to red drum and a sum-
mary listing of state and federal sources of information and
assistance. Numerous charts, graphs, photos and drawings
help the reader understand the complexities of raising red
drum.

*Characterization of the Molt Stages in Peracus pannamei:
Setogenesis and Hemoloymph Levels of Total Protein,
Ecdysteroids, and Glucose. Siu-Ming Chan, Susan M. Rankin,
and Larry L. Keeley. 1988. Biol. Bull. 175: 185-192. TAMU-5G-
90-806.

The molting cycle of Penaeus vannamei juveniles was charac-
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terized by distinct and predictable changes in the setae of
pleopods. The molt pattern was diecdysic with a prelatively
short intermolt peried (40 percent) and a long proecdysial
period (>53 percent). The levels of both total protein and
ecdysteroids increased in the hemolymph during proecdysis,
whereasthe level of hemolymph glucose was low at metecdysis
and proecdysis and maximal during anecdysis. As revealed by
SDS-PAGE, the relative concentrations of two polypeptides (32
kD; 175 kD) changed during the molting cycle.

1990-91

Practical Manual for Semi-intensive Commercial Production
of Marine Shrimp. Jose R. Villalon. 1991.104 pages. $15. TAMU-
5G-91-501.

Shrimp farming, the production of marine shrimp in im-
poundments or ponds, has developed rapidly in recent years.
More than 40 countries around the world now raise shrimp in
ponds, and shrimp farmers now produce 25 percent of the
shrimp placed on world markets as compared with only 2
percent in 1980. This expansion has been characterized by
development of improved technology, which has resulted in
more efficient production operations, This manual defines the
basic principlesand most important steps in the pond culture of
marine shrimp. Variations of these techniques and principles
can be used at different locations with different species for both
serni-intensive and, to some extent, intensive culture systems.
The book, tailored specifically for the field operator, describes
the methods used by a private company on a commercial scale
to raise penaeid shrimp successfully in earthen ponds from the
fry or postlarval stages to market size.

1991-92

*Ultrastructure of Oocytes of the Shrimp, Penacus vannamei:
Cortical Specialization Formation. $ M. Rankin and R.W. Davis.
1990. Tissue and Ceil. 22(6): 879-893. TAMU-5G-92-802.

Ovaries of the South American white shrimp, Peneeus
vannamei, undergo pronounced ultrastructural changes during
development. In pre-vitellogenic oocytes, the cytoplasm is rela-
tively devoid of structure except for abundant ribosomes. In
oocytes about midway through development, three types of
cytoplasmic vesicles become abundant, and cortical specializa-
tions appear to lie cutside the highly invaginated oolemma.
Late in oocyte development, the cytoplasmic matrix becomes
quite dense and several types of vesicles become prominent in
thecortex. Thecortical specializations appear to complete matu-
ration outside the oolemma. Follicle cells that surround the
oocytes at mid to late development have prominent nuclei,
nucleoli, and stacks of rough endoplasmic reticulum. Use of a
monospecific antibody to a cortical specialization polypeptide
demonstrated that the dilated endoplasmic reticulum as well as
the growing cortical specializations of mid-cycle oocytes were
immunoreactive, suggesting that this polypeptide is synthe-
sized within the oocytes. In nearly mature oocytes, immunore-
activity appears to be restricted to the cortical specializations.
Use of antibodies to a yolk polypeptide indicated presence of
this polypeptide in the moderately dense (yolk) cytoplasmic
vesicles, the cortical specializations, and the perivitelline space.
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1969-70

*Optimal Investment and Financial Decisions for a Model
Shrimp Fishing Firm. Russell G. Thompson, Richard W. Call
and Lawrence C. Wolken. April 1970.49 pages. TAMU-SG-70—
205. NTIS-PB-191-673.

The history of the shrimp industry is briefly discussed along
with factors influencing shrimp demand, supply, and better
aids for investment planning. The development of a math-
ematical investment-tinancial model for the shrimp fishing firm
with each facet of the model discussed is the prime area of this
work. The first mode! may be transformed into a form for
computational purposes. An economic interpretation is pro-
vided for the possible corner solutions to this problem. Using
this mathematical framework, the model is applied to the case
of a relatively small investor who has decided to enter the
shrimp fishing business. The results indicate how sensitive the
investment-financial problem in shrimp fishing is to variations
in the expected price and catch.

*A Stochastic Investment Model for a Survival Conscious
Fishing Firm. Russell G. Thompson, Richard W. Callen and
Lawrence C. Wolken. July 1970. 22 pages. $3. TAMU-SG-70-
218. NTI15-PB-194-905.

The purposeof this study was to develop further mathemati-
cal aids for investment-financial decision making in shrimp
fishing. The model developed allows for random prices and
catches per vessel and, in addition, takes into account all of the
information known to the decision maker at each time of deci-
sion. Survival of the fishing firm is regarded as a fundamental
factor influencing the firm’s investment decisions.

1970-71

*Advisory Services for Coastal Firms. Norman C. Whitehorn.
February 1971. 2 pages. TAMU-5G-71-503.

Resuits of a study conducted by the Industrial Economics
Research Division of Texas A&M University in cooperation
with the Sea Grant Program are reported. Commercial and
small business firms in the 36county coastal area of Texas
involved in marine-related activities were surveyed to deter-
mine interests, problem areas and information needs.

*Availability of Services. March 1971. 4 pages. TAMU-SG-71-
504,

This is the first in a series of articles published by the In-
dustrial Economics Research Division designed to acquaint
business management of the availability of technical, man-
agement, marketing and financial information and assistance.
Featured in this issue is financial and management assistance
from the Small Business Administration.

*What's Available in Domestic and Overseas Marketing As-
sistance. April 1971. 4 pages. TAMU-5G-71-505.

Second in the series, this bulletin presents marketing assis-
tance, exporting and importing information as supplied by the
U.S. Department of Commerce Field Office and the role of the
Foreign Insurance Association.

*Markets for New Products. May 1971. 4 pages. TAMU-SG~

71-507.
This bulletin deals with determining the market for any new

products, processes or services, either as a new entry into an
existing market or a new market, Basic product information,
obtaining the market information and locating prospective
users are discussed, The National Oceanographic Instrumenta-
tion Center is explained.

*Capital Construction Fund ~ A New Tax Program for Com-
mercial Fishermen. Daniel W. Mathews, James 1. Mallet and
Johnnie S. Crance. July 1971. 2 pages. TAMU-SG-71-508,

Tax benefits for commercial fishermen under the provisions
of the Merchant Marine Act of 1970 are explained.

*New Ideas in Products, Processes and Services. July 1971. 4
pages. TAMU-SG-71-509.

Announcements of new products, publications, and services
are included in this bulletin.

*Pollution and Foreign Vessels Should be Reported. July 1971.
2 pages. TAMU-SG-71-510.

Included in this bulletin is information concerning U.S.
Coast Guard requests for information on water pollution and
foreign vessles, new tax write-offs for anti-pollution facilities,
new marine radio changes and deadlines for submitting views
regarding marine sanitation devices to the Environmental Pro-
tection Agency.

*Summary of Advisory Services and Technical Assistance,
Norman C. Whitehorn. September 1971. 4 pages. TAMU-SG-
71-511.

Flrst-year activities conducted by the Industrial Economics
Research Division in cooperation with the Sea Grant Program to
provide advisory services and technical assistance to marine-
oriented small business firms along the Texas coast are summa-
rized in this bulletin.

*Optimal Investment and Financial Strategies in Shrimp Fish-
ing. Robert R. Wilson, Russell G. Thompson and Richard W.
Callen. December 1970. 25 pages. TAMU-SG-71-701. NTIS-
PB-197-639.

A method obtaining optimal investment strategies for shrimp
fishermen. This report was concerned with (1) the refining of
models of optimal investment decisions to be reflective of
industry conditions and practices and be practicable as a man-
agement tool, and (2) the dissemination of this information for
use by fishermen.

1971-72

Extended Results on Optimal Inestment Strategies in Shrimp
Fishing. R. L. Sielken, Jr,, R.G. Thompson and R.R. Wilson.
December 1972. 27 pages. $1. TAMU-8G-72-211. NTIS-73—-
10155.

A method of obtaining optimal investment strategies for
shrimp fishermen is developed and illustrated in this report. It
is designed to enable shrimp fishermen with a given amount of
capital to obtain guidelines for financial decision making. Basis
for the methed is a deterministic optimal contrel model of a
shrimp fishing firm. This model is explained. Parameters and
initial stated values which characterize the environment in
which the shrimp fishing firm is assumed to be operating are
defined and discussed.
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*Management Decisions. Norman C. Whitehorn. December
1971. 2 pages. TAMU-SG--72-501.

A brief guide to information about pollution, the Occupa-
tional Safety and Health Act of 1970, patents, and the manage-
ment decision making process is presented.

1972-73

“American Maritime Industry: Prospects for the Future. Barry
Hunsaker. September 1973. 12 pages. TAMU-SG-~73-302.

In his address at the Texas Maritime Academy, Barry
Hunsaker, vice-president of El Pasoc Natural Gas Company,
analyzed aspects of the American Merchant Marine industry,
government legislation, energy prospects, labor prospects,
liquified natural gas transport, new tanker technology and
future industry expansion are discussed.

Marketing Research. Dewayne Hollin. April 1973. 4 pages.
TAMU-SG-73-502.

This bulletin provides for owners and managers of marine-
related small businesses a discussion of six basic marketing
research procedures: problem definition, preliminary investi-
gation, research pilanning, information coilection, information
interpretation, decision making. A list of free pub-lications with
marketing research suggestions is included.

*Measuring Market Potential. Dewayne Hollin. May 1973. 6
pages. TAMU-SG-73-503.

Designed to assist the business man in utilizing statistical
market data, this bulletin discusses the concept and dimen-
sions of markets, the expanding market potential of Texas
marine industries and selected types and sources of govern-
ment data. Additional sources of industry statistics and infor-
mation are also included.

*Marine Insurance is Seminar Topic. Dewayne Hollin. Octo-
ber 1973. 6 pages. TAMU-SG-73-508.

A marine insurance seminar (June 30, 1973, in Houston,
Texas) was sponsored by the Industrial Economics Research
Division with Sea Grant support. Thisbulletin contains excerpts
of that seminar, including discussions of 1972 amendments to
the Longshoremen’s and Harbor Worker’s Compensation Act,
the Workmen’s Compensation Improvement Act of 1972, ma-
rine insurance coverage, costs and claims.

1973-74

An Evaluation of a Proposed Solution for the Marine Insur-
ance Problems of the Texas Shrimping Industry. Wayne E.
Etter. August 1974. 41 pages. $2. TAMU-5G~74-202. NTIS—
COM-74-10181.

This publication is the text of an address by Richard 1. Hos-
kins, Gulf Oil Company Vice President for Marine Operations,
which was delivered May 10, 1974, at the Licensing, Commis-
sioning and Awards Ceremony of the Texas Maritime Academy
of the Texas A&M University Moody College of Marine Sci-
ences and Maritime Resources.

Financial Planning for the Texas Port System. Wayne E. Etter
and Robert C. Graham. March 1974. 81 pages. $3. TAMU-SG~
74-210. NTIS-COM-74-11429/AS.

Thisstudy evaluates theability of seven Texas ports to secure
sufficient funds to finance needed capital improvements. Port
financial projections are presented through 1990 and govern-
mental powers of the Texas ports are reviewed. Present sources
of funds are surveyed and the possibility of future state support
for port system development is considered.

*The Oceans: Our Natien’s Business. Athelstan Spilhaus. No-
vember 1973. 8 pages. TAMU-5G-74-301. NTIS-COM-74-
10154,

This publication contains the text of a speech delivered by
renowned oceanographer and Texas A&M’s first Visiting Uni-
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versity Professor, Athelstan Spilhaus, at the “Oceans and Na-
tional Economic Development” conference sponsored by the
National Oceanic and Atmospheric Administration in Seattle,
Washington, July 17-19, 1973.

Planning Business Expansion. Dewayne Hollin. December
1973, 4 pages. TAMU-5G-74-501.

This bulletin provides owners of marine-related industries
with factors to be considered in planning an expansion of their
businesses and gives representative examples of marine-re-
lated industrial firms experiencing expansion. A list of publica-
tions with additional information on business expansion is
included.

*So You Want to Make a Loan. M. Ray Smith. January 1974. 4
pages. TAMU-5G-74-502. :

Inhis address ata marine recreation seminar held November
7, 1973, M. Ray Smith, Community Economics Development
Specialist with the Small Business Administration discussed
changes that have occurred in the Small Business Administra-
tion which directly benefit small businessmen. Also included
are excerpts from current bulletins on the National Energy
Emergency Act.

*Export Marketing for Marine Firms. Dewayne Hollin. March
1974. 6 pages. TAMU-SG~74-504.

Export marketing as a profitable enterprise for the smaller
marine-related business is discussed. Topics include selecting
and evaluating an export market, requirements for successful
exporting and export distribution channels. Information on
selected export programs and additional publications about
exporting are included.

1975-76

Utilization of Finfishes Caught Incidental to Shrimp Trawl-
ing in the Western Gulf of Mexico, Part II: Evaluation of Costs.
John P. Nichols, Melvin Cross, Vito Blomo and WadeL. Griffin.
January 1975.42 pages. $2. TAMU-SG-76-203. NTIS-PB-251-
192/AS.

Thisreport presentsestimates of the cost of operating several
alternative systems for holding and landing finfish caught
incidental to shrimp trawling operations. Freezer units, brine
immersion tanks, an on-board fish meal plant, an extra crew
member and a mother-ship concept are the systems evaluated.
Break-even prices are estimated that would be necessary to
cover operating costs and a 10 percent return on investment.

1976-77

Marine Products Liability. Ed Bluestein, Jr. and Charles E.
Hayden. October 1976, 8 pages. TAMU-5G-77-501.

Products liability is the legal liability in damages of those
who deal in products or services which, when defectively made
or rendered, injure the person or property of those who use of
areotherwise affected by them. Two aspects of marine products
liability are examined in this advisory bulletin: products liabil-
ity law and products liability loss control.

1977-78

*Maritime Law and the Small Boatowner. Leonard C.Jacques.
June 1978. 8 pages. TAMU-SG-78-501. Replaced by TAMU-
5G-88-505.

This marine advisory bulletin is a reprint of a two-partarticle
which appeared in the May /June and July/August 1977 issues
of Case and Comment magazine. The article is designed not only
for the land-locked lawyer but also for the consumer in need of
legal advice in maritime matters. Areas examined through case
studies include purchaseand sale of boats, co-ownership, mari-
time liens, governmental regulation, insurance, maritime torts,
liability, chartering of boats, rules of the road, boat safety laws
and salvage. A checklist providing advice to boatowners con-
cludes the eight-page bulletin.
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1978-79

*Maritime Liens and the Law-Creation and Enforcement. Dan
H. Hinds. December 1978. 12 pages. TAMU-5G-79-501 re-
placed by TAMU-SG-88-505,

How do maritime liens differ from liens on other property?
What kinds of special problems arise regarding the exchange of
vessel ownership? How can these problems bedealt with? How
does a prospective owner determine if a lien exists against his
intended purchase? These questions and othersareanswered in
this marine advisory bulletin. The text was prepared by a
specialist in the practice of admirality law and is directed to the
layman. A special section on the role of the U.S. Coast Guard
Office of Vessel Registration is included.

Vessel Long-Term Financing. Dave 5. Miller. April 1979. 12
pages. TAMU-5G-79-502.

This marine ad visory bulletin is based on a talk presented at
a marine industry management workshop in Corpus Christi
during March 1979, It provides an in-depth look at five alter-
natives to financing a million dollar vessel: bank debt. Title XI
financing, commercial finance company, privately placed long-
term debt, and leasing. The bulletin is supplemented by six
pages of tables which evaluate and compare these alternatives
according to terms and conditions of each, tax effects, closing
costs, negotiation processes, depreciation, repayment sched-
ules, prepayment penalties, restrictive covenants, vessel own-
ership and total cash outflow.

1979-80

Texas Charter Fishing-Bay and Gulf. Steven A. Woods and
Robert B. Ditton, September 1979. 4 pages. TAMU-SG-80-504.

Thirty-five Texas bay and Gulf charter fishermen were inter-
viewed in 1976 to obtain financial data about the day-to-day
operations of the average charter fisherman in each area. From
that information, a representative profit and loss statement for
each type of operation was developed as a guide for the pro-
spective charter operations investor. This marine advisory bul-
letin includes statistical information and sample profit and loss
statements for both bay and Gulf charter fishing operations.

*Directory of Texas Shipyards. Dewayne Hollin and Malon
Scogin. August 1980. Revised November 1981. 24 pages, 1 map.
TAMU-SG-80-507.

More than 2,500 Texas marine firms are involved in offshore
energy development, offshore marine services, marine trans-
portation, offshore construction, commercial fisheries and port
operations. Shipbuilding and repair facilities are essential for
the continuation of these large, highly-diverse industries. As of
January 1, 1980, 78 ship-building and ship repair operations
along the Texas Gulf Coast employed over 9,000 workers with
a payroll of almost $165 million. This directory is designed to
help marine industry perscnnel identify the types of services
and facilities available. It lists, by region, the shipyards cur-
rently in operation and focuseson their specialties, facilitiesand
services available. A map of the coastline gives the general
locations of all Texas shipyards.

*Coastal Texas: Center of Marine Industry Development.
Dewayne Hollin. In The Texas Business Executive, Fall/Winter
1979.Vol. 5, No. 3, pp. 3-9. 6 tables. TAMU-5G-80-811.

This reprint of an article which appeared in the fall /winter
1979 issueof The Texas Business Executive focusesonthe highly
diversified Texas Marine industry. It highlights such areas as
offshore exploration and production, marine transportation,
shipbuilding and repair, commercial diving, commercial fish-
ing recreation, and industry expansion. Current statistical
information supplements each aspect of the industry.

1982-83
Marine Offshore Outlook-1983. Dewayne Hollin {comp.). June
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1983. 26 pages. $5, TAMU-SG—83-504. NTIS-PB-83-216-630.

Discussions at the 1983 Marine/Offshore Industry Qutlook
Conference in Houston, Texas, are summarized. This yearly
conference, sponsored by the Texas A&M University Sea Grant
College Program and the Marine Services Association of Texas,
is one of the most popular seminars offered to the industry.
Topics at the 1983 meeting included market supply and de-
mand, regulatory problems and trends, technological develop-
ments, labor availability, financial trends and special problems
and opportunities in today’s marine/offshore industries. In-
cluded in the summary are remarks from G, Allen Brooks, vice
president, Offshore Data Services, Inc.; Damon B. Bankston,
president, Tidewater, Inc.; L.R. Foster, Jr., senior vice president,
McDermott Marine Engineering, McDermott Inc.; John R. Huff,
president, Western Oceanic, Inc,; J. Wesley Rogers, president,
Oceaneering International, Inc.; David S. Holland, senior vice
president, exploration, Pennzoil Exploration and Production
Company; Frank ]. larossi, president, Exxon Shipping Com-
pany; Lester V. Martin, general manager, Todd Shipyards Cor-
poration, Gaiveston Division; and R. Jere Shopf, president,
Halter Marine, Inc.

1983-84

Marine Offshore Outlook-1984. Dewayne Hollin (comp.}. June
1984. 24 pages. $5. TAMU-SG-84-509.

This is an executive summary of what industry experts were
saying in the first part of 1984 about industry problems and
trends in market supply and demand, regulatory problems and
trends, technological developments, labor availability, and fi-
nancial trends. The discussions were part of the 1984 Marine/
Offshore Industry Outlook Conference in Houston, Texas. This
conference, sponsored by the Texas A&M University Sea Grant
College Program and the Marine Services Association of Texas,
looked at trends through 1986. Included in the summary are
remarks from Robert G. Burke, Offshore Magazine; K.W.
Waldorf, Zapata Offshore Com-pany; Ogden Thomas, Jr.,
Seahorse, Inc., Herb F. Hamilton, Raymond Offshore Construc-
tors, Inc,; John V. Harter, Taylor Diving and Salvage Co., Inc.;
B.S.Flowers, Shell Offshore, Inc.; Robert E. Bradbury, Marathon
Marine Er}g-ineeﬁng Co.; Berdon Lawrence, Hollywood Ma-
rine, Inc.; Neal S. Platzer, Platzer Shipyard, Inc.; and James G.
Tom-pkins, 111, Lykes Bros. Steamship Co., Inc.

1984-85

Marine Offshore Outlook-1985. Dewayne Hollin (comp.). April
1985. 33 pages. $5. TAMU-SG-85-502.

Remarks presented by top executives at the 1985 Marine/
Offshore Industry Cutlook Conferenceare summarized here. A
panel previewed the market for marineand offshoreequipment
operators, and a second panel summarized the outlook for
offshore and marine equipment builders, repairers and support
service industries. Equipment operator panelists were William
E. Chiles, Chiles Drilling Co.; Dr. Philip Oxley, Tenneco Oil
Exploration and Production; Joesph H. Pyne, Dixie Carriers,
Inc.; and Kenneth W. Waldorf, Zapata Gulf Marine Corpora-
tion. Members of the second panel were Carl A. Wendenburg,
Marathon LeTourneau Offshore Co.; Bruce Gilman, Sonat Sub-
sea Service, Inc.; John Dane, [II, Moss Point Marine, Inc.; and
A.B. Crossman, Brown and Root International, Inc.

1985-86

Marine/Offshore Industry Outlook - 1986. Dewayne Hollin
{comp.). May 1986. 35 pages. $5. TAMU-5G-86-111.

These remarks were presented at the 1986 Marine/Offshore
Industry Qutlock Conference in Houston. The annual con-
ference in sponsored by the Texas A&M University Sea Grant
College Program and the Marine Services Association of Texas.
William J. Johnson, president of Standard Qil Production Co.,
gives a two-year forecast for the oil and gas industries from an
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exploration and development standpoint. An overview of en-
ergy developments related to the oil and gas exploration and
production industry, recognized marine/offshoreindustry lead-
ers discuss how developments in the energy industry will
impact on the following specific industry segments: offshore
drilling, marine/offshore equipment fabrication and manufac-
turing.

Fishing Tournament Information and Retrieval System
Manual. Raymond L. Bartley. September, 1985. 62 pages. $5.
TAMU-5G-86-603.

This manual accompanies the Fishing Tournament Informa-
tion and Retrieval System (FTIRS), a generic tournament soft-
ware program that computerizes the record-keeping functions
of fishing tournaments, both salt and freshwater. The software
can be used to develop background marketing information and
produce a list and mailing labels for promoting future tourna-
ments, The software can also be tailored to individual tourna-
ments. The manual is written in simple, understandable form
for individuals without computer or programming experience.
Perscns interested in the software should first read this manual
to learn the software’s capabilities and insure hardware
compatability. A detachable software order form is included in
each manual. Important: to ensure hardware compatability,
persons should read through and complete the form before
ordering the system software.

1987-88

*Maritime Liens and the Law: Creation and Enforcement. Dan
H. Hinds and Michael A. Orlando. February 1988. 8 pages
Single copies free. TAMU-SG-88-505.

A maritime lien is a lien enforced by a court of admiralty,
which in this country is the federal court system. Such liens arise
out of maritime transactions and maritime accidents which are
within the admiralty jurisdiction of U.S. district courts. The fact
that no notice is necessary for the existence of a maritime lien is
extremely important to any onedesiring to purchase an existing
vessel, and it is also of primary importance to any lender who
desires to make a loan on such a vessel. Maritime liens may be
enforced only by an admiralty court that has secured jurisdic-
tion over the vessel by seizing it; there is no other means of
enforcement. This publication describes instances when liens
may arise, claim notices, lien exclusion by charters, transfer and
foreclosure of liens, lien priority, effects of bankruptcy, and the
advantage of preferred ship mortgages.

1988 Directory of Texas Shipyards. Dewayne Hollin, compiler.
June 1988. 11 pages. No charge for single copies. TAMU-5G-88-
605,

Organized by port/city, this directory lists nearly 70 ship-
yards with facilities ranging from small to huge. Entries list
address, phone number, management, services, facilities, and
specializations where appropriate.

*Business Turnover in the Texas Charter Fishing Agency,
1975-1985. R.B, Ditton and ].D. Vize. 1987. In Marine Fisheries
Review, 49(2): 162-165. TAMU-SG-88-814.
This is a continuation of a previous study of Texas charter
boat industry turnover and stability by Ditton and Loomis
ublished in 1985 in the Marine Fisheries Review, 47(1): 4347,
is paper follows the guidelines used in the previous study
and continues the temporal analysis of the charter fishing
industry using a third inventory to analyze turnover and stabil-
ity between 1975 and 1985. Comparing the study findings from
1980 to 1985 with those from 1975 to 1980, shows that the Texas
charter fishing industry continues to have high turnover rates
and overall instability. Of the original 1975 population of char-
ter boat operators, only 25 percent were in operation during
1985. In addition toa morecomplete understanding of the Texas
charter fishing industry, this paper presents an approach which
can be used elsewhere to understand charter industry trends.

* — Asterik indicates out-of-print
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1969-70

*The Ports and Waterways View. August 1970. 13 pages.
TAMU-SG-70-114, NTIS-PB-195-090.

Summary and consensus statements from a Sea Grant work-
shop directed toward the identification of problems and pro-
grams for effective development of the state’s marine resources.
Recommendations and conclusions are given,

*Marine Resources Activities in Texas. August 1969.202 pages.
TAMU-5G-70-202. NTIS-PB-185-753.

This report has been prepared to identify the diverse organi-
zations in Texas conducting activities related to the marine
environment associated with the Gulf of Mexico including
specific projects, programs and scope of activities, individual

rts, educational institutions, research institutes, and federal
and State of Texas agencies. Fiscal information on individual
projects and total annual budgets and expenditures for marine
related activities is included.

*Economic Impact Analysis of Texas Marine Resources and
Industries. John Miloy and E. Anthony Copp. June 1970. 187
pages. TAMU-SG-70-217. NTIS-PB-193-323.

The first known effort to assess the economic interrelation-
ship and impact of the marine resources and estuaries of Texas
has been assembled in this study. Incorporates concepts of
regionaleconomic growth theory and resource economicsto the
problems of marine resources and industries within identified
growth core areas along the Texas coast are emphasized. Indi-
vidual analyses of major marine industry groups are presented
along with estimates of total employment and sales impact of
these industries on the Texas economy. Projections to the year
2000 for these industries are also provided.

1970-71

Work Plan for a Study of the Feasibility of an Offshore Port
Terminal in the Texas Gulf Coast Region. Dan M. Bragg and
James R. Bradley. June 1971. 30 pages. TAMU-5G-71-212.
NTIS-COM-71-00876.

Recent trends in ship sizes threaten to make existing Texas
ports obsolete, and there has developed a growing need for a
port with water depth adequate to handle larger ships. A
necessary prerequisite to constructing such a port isthe study of
its physical and economic feasibility. The work plan described
here identifies individual studies required. Estimated cost of
these studies is $460,000, and total time required should not
exceed 18 months.

*Economic Development and Factors Affecting Industrial
Location on the Texas Gulf Coast. Arthur L. Wright and
Warren T. Matthews. June 1971. 72 pages. TAMU-5G-71-214.
NTIS-COM-71-00960.

This report examines the major economic characteristics of
five regions within the 36-county Texas Gulf Coast area to
determine the influence of major factors which affect the loca-
tion decisions of firms recently settling within the area. Also, the
resources and industrial activities of the Texas Gulf Coast
Region areconsidered inthelightof modern economicdevelop-
ment theory to facilitate an understanding of the current expan-
sion and to help anticipate the direction and magnitude of

future adjustments. This study will be useful to industries
seeking areas which meet their requirements in terms of mar-
kets, materials, labor, land transportation facilities and other
criteria. It will also be helpful to local governments in identify-
ing the location criteria used by specific industries and to
indicate which types of industries they are most likely to attract.

Port and Harbor Development System. Russell L. Stogsdill.
November 1971.$4. TAMU-SG-71-216. NTIS-COM-72-10238.

Containerization, supersized vessels, ocean-going barges
and new cargo handling techniques are but a few of the most
recent developments to which ports must respond. Another,
spawned by necessity and massive social pressure, is the need
for preserving environmental balance. Clearly, ports and har-
bors of the future must be planned and designed to accommo-
date change, The purpose of this report is to aid those who are
involved in and responsible for port and harbor planning and
design. It is hoped that through the use of the guidelines
presented herein, marine facilities may be developed which are
more rational, flexible and thus more functional.

1971-72

*Economic Development Study of the Texas Coastal Zone.
Gerald R, Rapp, David M. Frenchand John Miloy. June 1972.140
pages. TAMU-SG-72-212.

Data compiled from records of 36 Texas coastal counties
between 1940-1970 are related to future projections of growth
from the present to 2000 A.D. Analysis of population, industrial,
employment and economic trends suggests potential shifts due
to decline in extractive industries and increase in secondary
industries.

The EconomicImpact of Deepwater Terminal in Texas. Daniel
M. Bragg and James R. Bradley. November 1982. 55 pages. $3.
TAMU-5G-72-213. NTIS-COM-73-10514.

This report is the first known effort to assess the economic
multiplier effect of an offshore, bulk-unloading ship terminal in
the United States. The primary impact of a Texas deep-water
liquid-bulk terminal will be reflected in growth of the oil refin-
ing and related industries in the state. Discussion considers not
only what effects are expected to result from construction and
operation of the facility, but also what may happen to the state’s
economy if the terminal is not built. A study area is defined, a
methodology for economic impact determinationis established,
and the nature of the inputs into the Texas Input-Output Model
are described.

1972-73

Economic Analysis of the Petrochemical Industry in Texas.
Norman C. Whitehorn. May 1973. 78 pages. $3. TAMU-SG-73-
203. NTIS-COM-73-11409.

Based on data collected from 74 Texas petrochemical firms
for the year 1971, this study attempts to determine the petro-
chemical industry’s total economic impact upon theeconomy of
Texas by analyzing employment and payrolls, sales, value
added to manufacture, capital expenditures and investments
according to the multiplier concept. Major factors concerning
raw materials, markets, transportation and the economic out-
look for the petrochemical industry in the future are discussed.
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Texas Waterborne Commerce Commodity Flow Statistics.
Jack T.Lamkin, W.R. Lowery. June 1973. 115 pages. $3. TAMU-
8G-73-207. NTIS-COM-74-10083.

Data developed and depicted in 17 figures and 88 tables
provide information on the importance of waterborne com-
merce, especially that moving over the intracoastal and inland
waterway system, to the Texas economy.

1973-74

Primary Economic Impact of the Gulf Intracoastal Waterway
in Texas. John Miloy and Christian Phillips. March 1974. 203
pages. $3. TAMU-5G-74-211. NTIS-COM-74-11552/AS,

A study to identify and quantify marine-related activities of
the Waterway that contribute directly to the economy of Texas
is reported. In addition to analyses of current and future eco-
nomic impact, particular emphasis was placed on history, land
usg, commodity flows, industrial users and technological inno-
vations relating to the Waterway.

A Survey of the Economic and Environmental Aspects of an
Onshore Deepwater Port at Galveston, Texas; Part I: Potential
Economic Effects; Part II: Environmental Considerations. D.
Bragg, R. Hann, Jr. and W. James. April 1974. Part 1 - 57 pages.
$3. Part II - 45 pages. $3. TAMU-SG-74-213 and 214. NTIS—
COM-74-11030/AS and COM-74-11031/AS.

Results of a brief, organized effort to assess the nature and
magnitude of the two main factors that significantly affect
decisions made concerning onshore deepwater port facilities
arereported. [n Part] economiceffectsarediscussed, and in Part
11, the environmental implications of this project are covered.

*Applying an Index of Fishing Effort to Estimate 1971 Costs
and Returns for Gulf of Mexico Shrimp Vessels. John P.
Warren, Wade L. Griffin and Donald D. Lacewell. February
1974.15 pages. TAMU-SG~-74-217. NTIS-COM-75-10308/A8.

In this study, investigators developed a methed of classify-
ing vessels for costs/returns analysis by the introduction of an
index of fishing effort. This effort index is defined as the fishing
power of any given vessel relative to the fishing power of a base
or standard vessel. For evaluation purposes, a sample of 29
vessels was classified into four groups based on length and
effort index. Evaluations of these groups showed that among
vessels of similar length the index of fishing effort was a deter-
minant of profitability. Vessels with higher effort indices were
more {:rofitable. Among vessels of similar effort, larger vessels
(length) were more profitable than smaller ones, Results indi-
cated that the use of an effort index to establish relatively
homogeneous groups of vessels for costs/returns studies con-
stitute an improvement over use of a classification based on a
single criterion such as length only.

Indirect Economic Effect From Intracoastal Waterway Com-
merce in Texas. Christian Phillips. July 1974. 115 pages. $3.
TAMU-5G-74-218. NTIS-COM-75-10065/AS.

This report evaluates effects of marine-related activities on
non-basic sectors of the economy. Emphasis was placed on
industrial development relating to numerous, inexpensive ser-
vices provided by water transportation. Determination of indi-
rect economic effects was based on an initial calculation of the
Gulf Intracoastal Waterway’s contribution to the five coastal
standard metropolitan statistical areas. Included are discus-
sions of historical trends, population, employment, income,
industrial growth, effects of World War II, indirect economic
stimuli and transportation.

1974-75

*Analysis of the Role of the Gulf Intracoastal Waterway in
Texas. John Miloy. December 1974. 246 pages. $3. TAMU-SG-
75-202. NTIS-PB-247-373.

This publication contains six task reports from a study on
cnvironmental implications, engineering aspects, sociological
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characteristics, economic impacts, funding alternatives and
legal aspects related to the Gulf Intracoastal Waterway in Texas.

*Summary Report: Analysis of the Role of the Gulf Intracoastal
Waterway in Texas. John Miloy, et al. January 1985. 20 pages.
TAMU-SG-75-203. NTIS-COM-75-10311/AS.

A summary of the environmental implications, engineering
aspects, sociological characteristics, economic impact and legal
aspects of and funding alternatives for the Gulf Intracoastal

aterway in Texas.

Impact of Commercial Shrimp Landings on the Economy of
Texas and Coastal Regions. Lonnie L. Jones, John W. Adams,
Wade L. Griffin and Jeffrey Allen. December 1974. 18 pages.
TAMU-SG-75-204,

Amount of economic activity generated by the shrimp in-
dustry for the state of Texas and for three coastal regions in
Texas is estimated in this report. [n 1971, the value of commer-
cial shrimp landings in the state of Texas was $63.9 million. In
the coastal regions of Brownsville-Aransas Pass, Port Lavaca-
Galveston and Beaumont-Port Arthur, this value was $37.6,
$23.6 and $2.7 million, respectively. Direct, indirect and in-
duced impacts of commercial shrimp landings are estimated.

1975-76

Cost-Efficient Cargo Distribution Among Transportation
Modes. Christian Phillips. March 1976. 78 pages. $3. TAMU-
5G-76-206. NTIS-PB-253-969/AS.

Operational efficiency of transportation network connecting
fiveselected locations thatareaccessible by rail, truck and barge
modes is evaluated. Costs of moving the existing and antici-
pated flow of commodities on the Texas Intracoastal Waterway
are determined., It is hypothesized that the present method of
distributing chemicals, fuel, primary iron and steel products
among specified locations is inefficient. A linear programming
model is formulated to minimize total cost of distributing a
given volume of commodities among specified locations.

1976-77

Mexico’s 200-Mile Offshore Fishing Zone: Its Impact on the
U.S. Gulf of Mexico Shrimp Fishery. WadeL. Griffinand Bruce
Beattie. August 1977. 35 pages. $2. TAMU-SG-77-210. NTIS-
PB-273-665/AS.

The expected economic impact of the 200-mile extended
jurisdiction limit by Mexico on the U.S. shrimp fleet was ex-
plored. Average annual shrimp catch and effort expended by
the UL.S. fleet in Mexican waters are estimated. Economic effect
of theU.S. shrimpfishery dueto shifting the effort from Mexican
waters to U.S. waters is estimated in terms of rent loss to the
fishery and break-even product prices required to achieve
open-access equilibrium.

1977-78

Economic and Production Aspects of the Gulf of Mexico
Shrimp Fishery. John P. Nichols, Wade L. Griffin and Vito
Blomo. June 1978. pp. 301-315. $1. TAMU-SG-78-801. NTI$-
PB-286-071/AS.

This originally appeared as a chapter in the book Drugs and
Food From the Sea - Myth or Reality?, edited by P.N. Kaul and CJ.
Snidermann and published by the University of Oklahoma
Press. It includes a discussion of the U.S. shrimp industry since
1950 and the Gulf of Mexico shrimp fishery. Trends in fishing
effort, landings catch per unit effort, and costs and returns are
discussed for the period 1962 - 1974,

1978-79

Costs and Returns Data: Texas Shrimp Trawlers Gulf of
Mexico, 1974-1975. Wade L. Griffin, John P. Nichols, Robert G.
Anderson, James E. Bucknerand Charles M. Adams. September
1978.97 pages. $4. TAMU-SG-79-601. NTIS-PB-294-837/AS.
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This report summarizes estimates of costs and returns for
vessels of different characteristics that anchor in Texas and
shrimp-trawl in the Gulf of Mexico. Data for 1974 and 1975 were
obtained from vessel owners. Results are presented in self-
explanatory tables. No attempt is made to draw inferences or
discuss implications of trends, or relationships, which may be
apparent in the data.

Costsand Returns Data:Florida-Based Gulf of Mexico Shrimp
Trawlers, 1977.Vito]. Blomoand Wade L. Griffin. Octcber 1978,
34 pages. $3. TAMU-5G-79-604. NTIS-PB-292-193/AS.

This report summarizes estimates of costs and returns for
vessels of different characteristics that anchor in Florida and
shrimp-traw! in the Gulf of Mexico. Data for the calender year
1977 were collected from vessel owners, Results are presented
in self-explanatory tables. No attempt is made to draw infer-
ences or discuss implications of trends, or relationships which
may be apparent in this data.

1979-80

Economic Impacts of Recreational Boat Fishing in the Hous-
ton-Galveston Area of the Texas Coast. R.B. Ditton, A .R. Graefe
and G.Lapotka. September 1980. 46 pages, 16 tables. $2. TAMU-
5G-80-206. NTIS-PB-81-140-980.

The saltwater fishing patterns and economic impacts gener-
ated by recreational boat fisherman in the Houston-Galveston
area of the Texas coast were investigated. Data were cbtained
through a mail survey of registered boat owners residing in an
8-county area surrounding Galveston Bay. Saltwater boat fish-
ermen spent more than $31 million for their fishing tripsin 1978,
with bay fishermen spending $26,460,000 and offshore fisher-
men spending $5,046,000. Non-local bay fishermen spent
$7,439,000 in bayshore communities and non-local offshore
fisherman spent $1,970,000 in coastal communities. The eco-
nomic impact of saltwater boat fishing trips in the region was
$79,751,000. Also discussed are other factors to be considered
when assessing the valuesand benefits of saltwaterboat fishing.

*Groundfish Trawler Profitability. John P. Watten and Wade
L. Griffin. In Marine Fisheries Review, August 1979. pp. 15-22. 2
figures, 10 tables. TAMU-SG-80-801.

This report summarizes costs and returns estimates for ves-

sels operating in the Gulf of Mexico industrial groundfish and
foodfish fisheries. A detailed understanding of relevant cost
and revenue relationships is important to many individuals.
Investment decisions are predicated on an accurate estimate of
expected costs and revenues. Public agencies responsible for
managing fishery resources must be able to examine theimpact
of alternative proposals on both the resource and the fishery
industry,
Costs and Returns Trends in the Gulf of Mexico Shrimp
Industry, 1971-78. John P. Warren and Wade L. Griffin. In
Marine Fisheries Review, February 1980. pp. 1-7. 4 figures, 5
tables. TAMU-5G-80-817.

The profitability for Gulf shrimp vessels in recent years has
been highly variable, due largely to changes in input costs;
shrimp prices; landings; and the cost, financing terms, and
configuration of vessels. [t has also been shown that based both
on the results of very good years and on the results of a number
of highly varied years, ownership of a Gulf shrimp vessel can be
asatisfactory investment over an extended ownership period.

1982-83

A Generalized Budget Simulation - Installation Manual for
Budget Simulation System. WadeL. Griffin, CharlesM. Adams,
Linda A. Jensen.October 1983.92 pages. $3. TAMU-SG-83-201

This manual describes the installation and testing of either
the Aquaculture Budget Simulation System or the Vessel Bud-
get Simulation System. The basic designs of each system is
similar enough that installation procedures are the same except
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for reference-to-file names specific to one system or the other.
This manual is written in general terms; specific references to
theindividual systems are in the tables. It is designed to be used
in conjunction with the specific operating manuals for aquacul-
ture (TAMU-SG-83-202) or vessels (TAMU-SG-83-203).

A Generalized Budget Simulation Model for Aquaculture,
Wade L. Griffin, Charles M. Adams, Linda A. Jensen. October
1983. 113 pages. $5. TAMU-SG-83-202. NTIS-PB-83-144—
626.

The Aquaculture Budget Simulator System enables a user to
build and operate a model of an aquaculture or mariculture
facility. The primary use of this system will be to create budget-
ary information to aid potential investors in decision making
and to provide a tool for economic research efforts concerning
aquaculture. This system consists of two programs, a data
management program in COBOL and a budget simulation

rogram in FORTRAN. This manual describes the use of each.
t is intended to be used in conjunction with the separate
installation manual (TAMU-5G-83-201).

A Generalized Budget Simulation Model for Fishing Vessels,
Wade L. Griffin, Linda A. Jensen, Charles M. Adams. January
1983. 120 pages. $5. TAMU-SG-83-203. NTIS-PB-83-171-
771

The Vessel Budget Simulator System enables a user to select
and equip a vessel to be operated in any fishing ground nor-
mally frequented by U.S. owned vessels. The physical flow of
inputs into the production process aboard a vessel is simulated
to produce the information required for financial reports. The
system consists of two programs, a data management program
in COBOL and a budget simulation system in FORTRAN. This
manual describes the use of each. It is intended to be used in
conjunction withtheseparateinstallation manual(TAMU-SG-
83-201).

User Guide for General Bioeconomic Fishery Simulation
Maodel (GBFSM). Wade Griffin and William E. Grant. April
1983.117 pages, 14 figures. $5, TAMU-SG-83-204. NTIS-PB—
83-205-088.

This manual describesa General BioeconomicFisheries Simu-
lation Model (GBFSM) designed for use in management pro-
grams of marine fish species that do not exhibit a significant
relationsh}p between thesize of the parental population and the
number of young recruited into the fishery. The purpose of
GBFSM is to predict how alternate management policies will
affect a fishery. GBFSM'’s design is versatile enough to be
applicable to a wide range of fisheries.

1984-85

*Economic Impact of the Recreational Boating Industry in
Texas. John R. Stoll, Lonnie L. Jones and John C. Bergstrom.
February 1985. 86 pages, 15 tables, 3 appendices. TAMU-SG-
85-604. NTIS-PB-85-220-705/AS.

Recreational boating is a use of leisure time enjoyed by many
people but which also forms the basis for a dynamic industry.
The recreational boating industry in Texas is composed of four
primary sectors: boat and trailer manufacturing; boat equip-
ment manufacturing; marinas and boatyards; and marinetrade.
A study of the economic impact of the recreational boating
industry in Texas was initiated in 1984, and the results are
presented in this report. It is estimated that there are 1,287
recreational boating related firms in the state. These firms
engage in the manufacture of boats, trailers and accessories,
provide marine facilities and repair services and engage in the
wholesale or retail sale of boats and boating related products.
Industry direct employment in 1983 accounted for approxi-
mately 10,220 jobs, and total value of direct output is estimated
to have been more than $610 million, with $184 million paid to
Texas households. More than $209 million was value added in
the form of income, interest and tax payments. The combined
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annual direct, indirect and induced impact of the recreational
boating industry in the Texas economy was estimated to be $1.7
billion, with employment of 28,141 man-years.

*Investmentin Gulf of Mexico Shrimp Vessels, 1965-77. Emnest
O. Tettey and Wade L. Griffin. In Marine Fisheries Review 46(2).
49.52. 4 pages. 2 figures, 7 tables, TAMU-5G-85-815.

Major capital inputs in the Gulf of Mexico shrimp fishery are
vessels and gear. Since the early 1900s, equipment and tech-
niques used in shrimp fishing have changed dramatically. The
early vessels were constructed of wood and used drag seines,
cast nets and traps to harvest shrimp. Today’s shrimp vessels,
built of wood, steel or fiberglass, are larger and equipped with
sophisticated trawling gear and electronics. In addition, the
total number of Gulf shrimp vessels has steadily increased.
Fishermen, operation in an open-access common-property re-
sources, willexpand effortaslong as excess profits toindividual
firms exist. This increased effort by individual fishermen im-
poses extra cost burdens on other fishermen and usually gives
rise to overcapitalization from an economic standpoint. This
study examines implications of investment patterns in the Guif
shrimp fishery. Specifically, annual trends in total and per-
vessel shrimp landings and sales are examined. Shrimp land-
ings and sales per dollar of investment in fishing vessels are
evaluated.

1985-86

Implications of Investing Under Different Economic Condi-
tions on the Profitability of Gulf of Mexico Shrimp Vessels
Operating Out of Texas. Ernest Tettey, Christopher Pardy,
Wade Griffin and A. Nelson Swartz. In Fishery Bulletin 82(2):
365-373 (1984). $1. TAMU-5G-86-809.

Due to the inflationary trend in recent years coupled with
fluctuating shrimp prices, the shrimp business has become a
highly uncertain undertaking. The financial performance of a
sample of the Gulf of Mexico shrimping fleet, operating out of
the Texas coast, was examined over a 10-year period (1971-80).
The results indicate that investments made in the early part of
the 1970s performed better than those made in the latter part.
Periods of low inflationary levels appeared tobe more favorable
to investments in the shrimp fishery than periods of high
inflationary levels. In terms of economic profits, steel vessels
generally did better than wooden ones, Medium-sized vessels
were the most efficient vessels to operate in the Gulf of Mexico.

Implications of Tax policy on Investment in a Common-
Property Resource. Tettey, Griffin, Penson, Stoll. North Ameri-
can Journal of Fisheries Management 6:100-104, 1986. TAMU-SG-
86-834.

This study employs a financial model to examine the aggre-
gate investment expenditures for Gulf of Mexico shrimp ves-
sels. Specifically, the impacts of tax policies—investment tax
credits and income taxes—on investment decisions in the Gulf
shrimp fishery are evaluated. Contractionary tax policy is an
effectivetoolinlimiting entrytotheshrimp fisheryand, thereby,
controlling the problem of overcapitalization. Decreases in the
investment tax credit rate, increases in the income tax rate, ora
combination of both policies will curtail investment activities in
the ﬁshinF industry. Implementation of such tax schemes should
raise total revenues of vessel owners, in thelong run, from what
they otherwise would have been.

Economics of Penaeid Culture in the Americas. Wade Griffin,
Addison Lawrenceand Michael Johns. In Proceedings of the First
International Conference on the Culture of Penaeid Prawns/Shrimps.
1984. SEAFDEC Aquaculture Department. pp. 151-160. $1.
TAMU-5G-86-835.

Investment and production costs are examined for a semi-
intensive farm that purchases postlarvae and operates in the
southern United States. Total investment decreases as pond size
increases for a given size facility. Investment per kilogram of
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annual average production ranges from just under US$20.00 for
a 20-surface ha farm using 2-ha ponds to $80.00 for a 400-ha
system using 20-ha ponds. Operaticn costs per kilogram decline
as the size of the system and the size of the ponds increase. It
costs $10.10 to produce one kilogram of shrimp on a 20-surface
hafarm using 2-ha ponds compared to $5.50 ona 400-surface ha
farm using 20-ha ponds. In comparing the operation of a semi-
intensive 200-ha farm in Ecuador with a similar farm in the
United States, costs of production were $3.12 and $5.83 per
kilogram, respectively. The after-tax internal rate of return
(IRR) was 59 percent in Ecuador and 21 percent in the United
States. These IRRs were calculated under the assumption that
production, costs and prices received are constant over the
investment period (10 years) considered. When risk and timing
of investment are considered, these IRRs are reduced.

1986-87

*Pond Production Strategies and Budget Analysis forPenaeid
Shrimp. Michael A. Johns, Wade L. Griffin, Christopher Pardy
and Addison L. Lawrence. In Proceedings of the First International
Conference on Warm Water Aquaculture-Crustacea. 1983. Office of
Continuing Education-Brigham Young University-Hawaii Cam-
pus. pp. 19-33. TAMU-SG-87-816.

This study was initiated to assess the economic potential of
a given-sized penaeid shrimp pond production unit. The objec-
tives were to estimate initial capital investments required for a
76-ha pond preduction facility; develop costand return budgets
for two penaeid shrimp species and two cropping strategies;
provide financial analysis of a representative firm in the Texas
coastal area; and assess the sensitivity of costs to changes in
prices of selected inputs.

*A Preliminary Economic Analysis of Polyculture in Shrimp
Ponds. Arye Sadeh, Wade Griffin, Michael Johns and Addison
Lawrence. In Proceedings of the First International Conference on
Warm Water Aquaculture-Crustacea. 1983. Office of Continuing
Education-Brigham Young University-Hawaii Campus. pp.50-
67. TAMU-5G-87-817.

A simulation model for shrimp polyculture in ponds was
developed to examine the impact on net revenue of various
polyculture alterantives. The model is a modification of a mo-
noculture simulation model developed earlier by Pardy et al.
(1983). The model was modified by incorporating interrelations
(impact coefficients) of different species through growth and
mortality functions. From the simulation model’s results, a
“zone” of polyculture activities, which are more profitable than
shrimp moneculture, is defined.

*Cycles in Agricultural Production: The Case of Aquaculture.
Larry Karp, Arye Sadeh and Wade L. Griffin. In American
Journal of Agricultural Economics 68(3):553-561 (1986). TAMU-
SG-87-826.

The problem of determining optimal harvest and restocking
time and levels is considered. A continuous time deterministic
control problems is used to study the case where production
occurs in a controlled environment. A stochastic control prob-
lem is then used to determine rules for the cultivation of P.
stylirostris which occurs in a stochastic environment. The deter-
ministic analog of the problem is also solved. The two solutions
are used to develop a measure for the value of a controlled
enviromment and for the value of information about the sto-
chastic environment.

1988-89

The Gulf Coast Intracoastal Waterway. W. Younger. 1989. 7
pages. Single copies free. TAMU-SG-89-103.

The GIWW is an integral part of the total inland transporta-
tion system of the United States. Stretching for more than 1,300
coastal miles of the Gulf of Mexico, this manmade, shallow-
draft canal moves a large variety and great number of vessels
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and cargos, supplying both domestic and foreign markets with
essential goods. Thecanal provides access to sportand commer-
cial fishing by physically connecting the bay systems of the
coast. It also has been used as a recreational outlet for boating,
birding, water skiing and other leisure pursuits. Although
direct users are well acquainted with the GIWW, many others
are unaware of the impact it has on their lives. This brochure
describes the GIWW system.

1989-90

Texas Commercial Fisheries Profile. M. Haby, D. Hollin and
M.C. Russell. 1989. 6 pages.No charge for single copies. TAMU-
5G-90-501.

During 1988, Texas producers landed 96.5 million pounds of
seafood products with a dockside value of $181.4 million. Total
seafood production in Texas has averaged 97.9 million pounds
valued at more than $180.5 million in the last 11 years. Total
landings have ranged from 81.4 million pounds in 1979 to 116
million in 1986. Cumulative dockside value has ranged from
about $148 million in 1978 to slightly more than $246 million in
1986. The Texas seafood complexis bigbusiness. The harvesting
component alone employs 15,000 pecple, and there are about
7500 vessels licensed tofish in Texas (as of 1987). Ona statewide
basis, Texas seafood production generates an annual economic
impact of approximately $650 million. Statistics are given for
various components of Texas’ commercial fisheries, of which
shrimp is by far the largest.

*Business Turnover in the Texas Charter Fishing Industry,
1975-85. Robert B. Ditton and Jeffrey D. Vize. 1987. Marine
Fisheries Review. 49(2): 162-165. TAMU-5G-90-814.

This is a continuation of a previous study of Texas charter
boat industry turnover and stability published in 1985, This
paper follows the guidelines used in the previous siudy and
continues the temporal analysis of the charter fishing industry
using a third inventory to analyze turnover and stability be-
tween 1975 and 1985. Comparing the study findings from 1980
to 1985 with those from 1975 to 1980, shows that the Texas
charter fishing industry continues to have high turnover rates
and overall instability. Of the original 1975 population of char-
ter boat operators, only 25 percent were in operation during
1985. In addition to amore complete understanding of the Texas
charter fishing industry, this paper presents an approach which
can be used elsewhere to understand charter industry trends.

* — Asterik indicates out-of-print
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1969-70

*The Educational View. May 1970. 8 pages. TAMU-SG-70-
109. NTIS-PB-195-089.

Summary and consensus statements from a Sea Grant work-
shop directed toward the identification of problems and pro-
grams for effective development of the State’s marine resources.
Recommendations and conclusions are given.

1971-72

Industry’s Interestin Ocean Engineering Education Programs.
John B. Herbich. November 1971. 84 pages. $3. TAMU-SG-72—
10L. NTIS-COM-72-10305.

A survey was conducted to determine the viewpoint of
industry regarding the subject matter which should beincluded
inan ocean engineering educational program. Questionnaires
were mailed to over 1,000 individuals, Twenty-seven percent of
the replies received indicated involvement in some aspect of
ocean engineering. Results of the study are summarized in
graph and tabular form.

Marine Affairs; The Student View. Roger D. Anderson. June
1972. 8 pages. TAMU-SG~72-513,

A synopsis of a conference in which 72 students met with 34
professionals to discuss marineactivities at both the federal and
state levels. Professional participants are identified along with
brief descriptions of their activities.

1972-73

*Lectures on Marine Acoustics. Jerald W. Caruthers. June 1973.
Vol. 1: 160 pages. TAMU-SG-73-402. NTIS-COM-73-11369
Vol. 2, Part 1: 214 pages, TAMU-5G-73—403. NTIS-COM-73—
11370.Vol. 2, Part 2: 623 pages. TAMU-SG-73-404. NTIS-
COM-73-11371,

The two volumes comprise presentations for a short course
in marine acoustics conducted by the Texas A&M University
Department of Oceanography with Sea Grant support June 25-
29, 1973. Among topics included are acoustic telemetry and
signal processing, sonarequations, shallow water acoustic propa-
gation, seismic reflection and refraction, hydrophones and cali-
bration.

*Marine Occupations in the Texas Coastal Zone. Beryl
McKinnerney and Donald L. Clark. July 1973.72 pages. TAMU-
SG-73-606. NTIS-COM-73-11826. Replaced by TAMU-SG-

80-402.
1973-74

*A Maritime Career: Opportunities Unlimited, Richard L
Hoskins. August 1974. 7 pages. TAMU-SG-74-302.

This publication is the text of an address by Richard I.
Hoskins, Gulf Oil Company Vice President for Marine Opera-
tions, which was delivered May 10, 1974, at the Licensing,
Commissioning and Awards Ceremony of the Texas Maritime
Academy of the Texas A&M University Moody College of
Marine Sciences and Maritime Resources.

Second Student Conference on Marine Affairs. March 1974.12
pages. TAMU-SG-74-503,

This publication contains the proceedings of Texas A&M's

second Student Conference on Marine Affairs, September 23-
25,1973, presented in conjunction with A&M’s Moody College
of Marine Sciences and Maritime Resources and the Link Foun-
dation and sponsored by the Sea Grant Program. Participants—
students and professionals—considered a broad range of prob-
lems relating to management and development of coastal zone
resources and career opportunities,

1976-77

Proceedings of the Third Student Conference on Marine
Affairs. September 1976. 12 pages. TAMU-SG-77-502.

Activities at the Third Student Conference on Marine Af-
fairs, held September 1975 in Galveston, Texas, are summa-
rized. Topics included “Energy From the Sea,” “ Coastal Area
Management,” “Recreation and Tourism,” “Seafood - Technol-
ogy and Marketing,” “Law of the Sea,” “Marine Operation and
Management,” “Seaward Expansion” and “Education - Person-
nel Needs and Opportunities.” Keynote address was by Dr.
Athlestan Spilhaus, special consultant, of the National Oceanic
and Atmospheric Administration. The conference was spon-
sored by the Texas A&M University Sea Grant College Program
and the Link Foundation. A list of the 69 students from 35
colleges and universities who attended is included.

1977-78

Living With The Sea: Proceedings of the Fourth Student
Conference on Marine Affairs. September 1978. 12 pages.
TAMU-5G-78-502.

The proceedings summarize panel discussionsand activities
of the Fourth Student Conference on Marine Affairs, sponsored
jointly in October 1977 by the Texas A&M University Sea Grant
College Program and the Link Foundation. Included are re-
views of the presentations of 14 professional panelists and
speakers, representing governmental, industrial, private and
educational marine-related interests. Among the topics are the
future of marine education, archaeological history under the
sea, man’s future in the sea, diving, 0od industry conflicts,
recreational fishing, and a summary of conference panel ses-
sions.

1978-79

*“Investigating the Marine Environment and Its Resources.
Violetta Lien. June 1979, 564 pages. TAMU-SG-79—401.

This teaching resource unit, for grades 7 through 12, includes
a statement of purpose, goals and major objectives for the unit;
a set of specific learning outcomes for each lesson; a teacher’s
guide; and a collection of teaching /learning activities grouped
by topics. The unit has more than 100 activities in 21 topic
clusters which look at the use of marine resources in the past,
present and projected future along the Gulf Coast region of
Texas. These activities and over 80 full-page drawings can be
removed easily to make transparencies or ditto or stencil mas-
ters, The unit is designed so that activities can be incorporated
into existing courses, teachers can select activities to form a unit,
or acomplete course can be developed. The material is interdis-
ciplinary; while particularly applicable in science and social
studies, it contains activities related to music, literature and
languages arts. A complete teaching package (also available
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separately) includes two cassette tapes—"The Noisy Deep”
and “Sea Chanties”"—two filmstrips/cassette tapes—"Earthisa
Water Planet” and “Marine Resources”—and a set of 52 marine
organism cards which can be used for two card games. Price:
$20.

Sea Sources: Bibliographic and Resource Material of
Children’s Literature of the Sea. Norma Bagnall. January 1979.
Revised February 1981. 192 pages. $4. TAMU-SG-79-402.
NTIS-PB-294-198.

Selected bibliographic and resource materials on the subject
of children’s literature of the sea are gathered in this useful
compendium for teachers. The 192-page book includes five
sections of text which begin with an introduction by the author.
An annotated bibliography of children’s literature of the sea
lists 745 titles,

*It’s Only a Little Planet: A Primer for Ocean Studies. Sandy
J. Meyland. September 1978. 74 pages. TAMU-SG-79—404.
NTIS-PB-295-543/A8S.

This booklet was prepared as part of the Day on the Bay
cruise program, a sea-going educational experience funded as
a pilot study by the Texas A&M University Sea Grant College
Program. However, the publication also may be useful to high
school and junior college science teachers. Included are sections
on coastal ecology, life in coastal waters, field equipment,
analytical procedures and data collection. Also included are a
glossary and metric conversion tables.

*Aquatic Science: Marine Fisheries Biology. James T. Davis
and Deborah . Lightfoot. July 1979, 18 pages. TAMU-SG-79—
405. Replaced by TAMU-5G-92-401.

Trying to “Marinate” Your Curriculum? May 1992 (rev.). 7
pages. TAMU-SG-79-406 (rev.).

This brochure lists the teacher-support publications and
videos available from Texas A&M University Sea Grant College
Program. The materials are categorized as books, brochures,
posters and videos. Complete instructions for ordering are
included.

Careers in Oceanography. Robert B. Abel. January 1979, 12
pages. TAMU-SG-79-608. Replaced by TAMU-5G-87-401.

1979-80

Children’s Literature - Passage to the Sea: A Guide for Teach-
ers. Norma Bagnall. February 1980. 56 pages, 4 questionnaires,
22 pages of illustrations/patterns. $2. TAMU-SG-80-401.

This marine awareness learning package, for use in grades
kindergarten through 7, is based on eight books by nationally
recognized authors, including Noah's Arkby Peter Spier, The Cay
by Theodore Taylor and Island of the Blue Dolphins by Scott
ODell. At least one book is appropriate for each elementary
grade and all have a sea or coastal setting. Each book is related
to interest center activities which allow students to experiment
with or express what they have learned from the book. Com-
plete directions for 39 such activities are included, allowing
teachers to select those most adaptable for their individual
classrooms, The activities include kindergarten children build-
ingtheirown wooden replicas of ships to older children plotting
latitude and longitude and tracking the path of a hurricane.
Students also can learn seashell and marine flag identification,
sea chanties, knot tying, net making and the elementary prin-
ciples of physics and engineering which apply to flotation. The
material is interdisciplinary; it contains activities related to
language arts, music, art, science and social studies.

Vocational-Technical Marine Career Opportunities in Texas,
Dewayne Hollin. March 1980.22 pages, 7 photographs. TAMU-
5G-80-402. NTIS-PB-80-206—071.

This publication is to assist high school counselors, teachers
and students better understand the career opportunities avail-
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able in the Texas marine industry. It provides background
information and descriptions of jobs in the maritime transpor-
tation, offshore mineral, cil and gas, commercial diving, com-
mercial fisheriesand shipbuilding ind ustries. Information about
the training needed to enter particular positions also is in-
cluded. Organizations and schools, with addresses, are listed at
the end of each section for reference,

Marine Organisms in Science Teaching. John D. Hunt (ed.).
September 1980. 198 pages. $4. TAMU-SG-80-403,

Thislaboratory-oriented workbook includes 42 activities for
using living marine organisms in existing science programs.
The activities are intended for grades 4 through 12, with the
level of difficulty progressing with the grade level. The work-
bookis presented in adiscovery type format which includestwo
sections for the teacher (a pre-lab printed on green paperand a
post-lab printed on yellow) and a student investigation section.
The student sections are formatted to allow easy duplication on
school copying equipment. The activities usesuch organisms as
brine shrimp, oysters, ghost, fiddler and hermit crabs, sea
anemones, mussels, barnacles and sponges. Instructions for
establishing a living marine materials center within the class-
room are included, as well as sources for acquiring the organ-
isms.

*Indoor-Outdoor Workshops in Marine Education. September
1980. Revised September 1981. 12 pages. TAMU-SG-80-404.

As new marineeducation materials and programs are devel-
oped by the Texas A&M University Sea Grant College Program,
a portion of the emphasis has shifted to familiarizing elemen-
tary and secondary teachers, administrators and supervisors
with the available publications. This brochure describes 39 in-
service workshops that can beconducted forindividual schools,
school districts or professional organizations. The workshops
include both in-school and field study opportunities. The direc-
tory is divided by grade level and includes a list of instructors
and a description of arrangements.

1980-81

*Mini-Learning Centers Set 1: Language Arts 1. February 1981,
5 activity folders. $5. TAMU-SG-81-401.

This is a set of five student-centered language arts activities
for grades 4-6. Each activity is self-contained in an 11 x 17 inch
re-usable laminated folder and is intended to be completed in
oneshortlearning session. The foldercan beused at the student’s
desk or in a small display area in the corner of the classroom.
Each folder has a catchy title, multiple grade level listing and
stated objectives and concepts. The activity folders are pack-
aged ina storage envelope; an in-formation sheetis included for
the teacher.

Fairy Tales of the Sea, Elizabeth Cowan and Karen Davis
(comp.). February 1981. 152 pages, 9 original illustrations. $4.50.
TAMU-SG-81-402.

This collection of fairy tales represents another in a vast re-
source of treasures from the sea. The world of the sea suggests
legends, images, inspirations and poetry, and this collection
provides readers with a healthy escapeinto the senseof beyond.
Itincludes tales from very inhabited continents - America, Asia,
Australia, Europe and Africa - so that American children (and
adults) can enjoy their varied heritage. It is believed that this
collection is the only volume of international folk and fairy tales
exclusively about the seas. The tales range from the familiar
such as Hans Christian Andersen’s The Little Mermaid - to the
lesser known - such as Pearl Buck's adaptation of The Flying
Ship. Twenty-five tales are included. The book is designed inan
easy-to-read format toallow even the youngest readers to enjoy
the fairy tales, While the collection is complete in itself, thereis
an accompanying teacher’s guide (TAMU-5G-81-403) which
suggests varied classroom uses.
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Fairy Tales of the Sea - Teacher's Guide. Donna Wiseman.
February 1981. 28 pages. $2. TAMU-SG-81-403.
Thecommunication potential of Fairy Tales of the Sea (TAMU-
$G-81-402) lends itself to a language arts curriculum. Although
many teachers are expected to use a set of basic texts, the
collection offers an opportunity for teachers to originate and
adoptideasfromadifferentliterary source. The guideis written
with objectives according to the English Language Arts Cur-
riculum Framework suggested by the Texas Education Agency.
Activities cover the language arts of listening, reading, speak-
ing and writing. Although designed for grades 4 through 9,
there are some activities suitable for younger or older students
who are particularly motivated toward the study of the sea.

How to Set Up and Maintain a Saltwater Aquarium. Russell
Miget. June 1981. 8 pages, 7 illustrations, TAMU-5G-81-504.

This pamphlet outlines the basic steps to establishing a
saltwater aquarium anywhere in the country. Presented in as
simple language as possible, with accompanying cartoon illus-
trations, the guide is designed for young children but is equally
useful for older students and adults, Detailed instructions are
given on the materials needed, food preferences, synthetic
saltwater, filter systems and potential problems.

Marine Education Through Children’s Literature. Norma
Bagnall. In Current{The Journal of Marine Education, Vol. 1 No. 2,
Winter 1980. pp. 5-8. TAMU-SG-81-801. NTIS-PB-81-115-
313.

Originally printed in Current/the Journal of Marine Education,
this article describes the pilot program and field testing that led
to development of Children’s Literature—Passage to the Sea. As
detailed in the article, learning center activities were tested in 12
Texas elementary classroomsranging from kindergarten through
gradeseven. The learning abilities of the participating students
ranged from gifted to slow learners. All students were pre-
tested to determine their knowledge of common sailor's knots,
seashells, hurricanes, longitude and latitude and marine flags.
They were later tested again after participating in the learning
center activities t¢ determine how much they had learned and
theappropriateness of the material. Descriptions of the field test
activities are included as well as the test, teachers’ reactions to
both the activities presented and the overall concept of marine
education.

Without Losing the Wonder: An Interview With Jan Adkins.
Norma Bagnall. In Language Arts, May 1980. pp. 560-566. $1.
TAMU-5G-81-802.

In an interview originally printed in Language Arts, author-
illustrator Jan Adkins gives insight into the imagination and
humor that have created more than a dozen books for children
and aduits. Adkins is described as one not fitting a standard
mold, an artist who counts each letter on a manuscript page to
see that the finished productis aesthetically pleasing. Heis also
aman of definite ideas—on what children enjoy reading, on their
innate creativity that Adkins feels often becomes stifled as they
grow up, and on the value of lying to children. The latter idea
may seem contrary to most concepts of child psychology, yet
Adkins insists it develops “a person who has found that you
must discover things for yourself” and that “faith is an over-
rated virtue.”

Theodore Taylor: His Models of Self-Reliance. Norma Bagnall.
In Language Arts. May 1980. pp. 86-91. $1. TAMU-SG-81-803.

Theodore Taylor believes a writer should rely on his own
experiences, travels and observations for inspiration. In an
interview originally printed in Language Arts, Taylor tells how
many of his young protagonists are based on children he has
met during years of traveling throughout the world. He is
particularly adept at writing for young people, although Taylor
says he never consciously tries to create a story fora sl.feciﬁc age
group. He says his characters such as Ben O'Neal, Phillip and
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Teetoncey are the kind of peer models that young people can
likeand respect. All also are self-reliant and self-sufficient, and
Taylor believes young people like this typeof person. Hewould
hope these models aim his readers toward self-reliance of their
own; if 5o, according to Taylor, he does a good job.

*Children’s Literature: Visions of Wonder and Enchantment.
Norma Bagnall. In Marine Technology. October 1980. pp. 249-
252, TAMU-5G-81-807.

“One of the first sounds we hear, while still in the womb, is
like that of ocean waves spilling into a cave or onto a rocky
shore. This may explain the lure of the sea for all of us from our
earliest years. For children are fascinated by the oceans, even
those children who have never experienced the beaches, much
less the seas.” In this reprint from Marine Technology, Bagnall
describes the marine literature program developed for elemen-
tary schoolchildren at Texas A&M University, and gives ex-
amples of the excellent books that have been incorporated into
the curriculum. She points out that while reading brings
satisfaction in itself, teachers need to make literature a part of
the total school experience, so learning centers have been devel-
oped to integrate the books with other study areas,

1981-82

Hurricane Waming! November 1981. 16 pages. TAMU-5G-
82-401.

Owlie Skywarn talks about hurricanes in this revision of an
earlier National Oceanic and Atmospheric Administration bro-
chure. Hurricane Warning! is written for elementary students,
andis Frinted inlarge typefor easy reading. It tells of Hurricane
Camille in story form, and includes a checklist of do’s and
don’t’s when a storm threatens. There is also a safety certificate
(to be signed by a teacher or other adult), signifying that the
student knows theappropriate safety rules. Theoriginal NOAA
publication was for Florida on the East Coast; this one has been
revised to show the Texas coastline and the tracking chart.

*Water Safety: How Safe Are You? February 1982, 6 pages.
TAMU-5G-82-402. Replaced by TAMU-SG-87-402.

Venomous Marine Animals. July 1982, Poster.241/4" X 181/4",
$1. TAMU-SG-82-403,

TheGulfof Mexicois a great attraction to swimmers, boaters,
fisherman and offshore workers. There are some marine organ-
isms living in these waters, however, that are potentially dan-
gerousand demand respect, This full-color poster isintended to
help the lay person deal with this danger. Ten categories of
marine organisms are illustrated - jellyfish, catfish, rays, sea
urchins, toadfish, stargazers, worm, sponge and octopus. The
accompanying descriptions can help coastal residents and visi-
tors become more aware of how problems with these animals
might develop, how they can be avoided and how certain
injuries should best be treated if they occur.

1982-83

Marine Education - A Seagoing Educational Experience. Rich-
ard K. Tinnin. December 1982. 28 pages, 3data collection sheets.
$1.50. TAMU-5G-83-401. NTIS-PB-83-167-296. Revised De-
cember 1987,

This workbook was prepared as part of a working cruise
program for high school students and teachers that is offered by
ThelJniversity of Texas Marine Science Instituteat Port Aransas.
The book also may be useful to high school and junior college
science students and teachers who have access to a research
vessel. Included aredescriptions for the Corpus Christi Bay area
and the study sites, field equipment, analytical procedures and
data collection. Detailed instructions for on-board activities are
given.

Life on Board American Clipper Chips. Charles R. Schultz.
January 1983, 36 pages, 3 photographs, 2 drawings. $1. TAMU-
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SG-83-402. NTIS-PB-83-176—685.

In this book the author has relied on sailors’ actual diaries
and logs kept by clipper ship captains, The book also includes
anintroduction that definestheclipper ship era, suggestions for
further reading, and a glossary. Photographs of Ametican-built
clipper ships, supplied by Mystic Seaport Museum, are in-
cluded, as is a redrawing of an 1850-era world chart that shows
the major routes followed by the clipper ships. In addition to its
interest to the general reader, this book is intended to supple-
ment English or American history classes in grades 8 through
10. It also can be used with younger, gifted students.

Field Trips ... Logistics Is Key to It AlL. John Norris. May 1983,
4 pages. TAMU-SG-83-403.

Science field trips provide opportunities for students that
can make the teachers’ work well worth the effort. The excur-
sion allows students to see and experience things they have
never seen or felt before, and creates a hands-on approach to
study. Students experiencethe theories and facts that have been
discussed intheclassroom. To be successful, a field trip must be
thoroughly planned and thought through. This monograph
provides teachers with detailed, step-by-step guidelines to fol-
low in planning a field trip, taking one and following it up in the
classroom. Post-trip evaluation guidelines and references also
are included.

1983-84

*Whales and Dolphins Off the Texas Coast. March 1984, 4
pages. TAMU-SG-84—401.

This fact sheet includes scientific information on the five
species of whales and dolphins most frequently stranded along
the Texas coast. Intended as a companion to the 36- x 24-inch
poster, Whales & Dolphins Off The Texas Coast (TAMU-SG-
84-505, $3), the fact sheet is automatically included in ali school
orders for the poster. The text describes Cetaceans in general,
and the Atlantic bottle-nosed dolphin, spotted dolphin, pygmy
sperm whale, beaked whale and great sperm whale in particu-
lar. Information on the Texas Marine Mammal Stranding Net-
work, a volunteer organization dedicated to the understanding
and conservation of marine mammals, is also included.

Whales and Dolphins Off the Texas Coast. 36 x 23" poster. $3.
TAMU-SG-84-505.

This poster depicts the five species of whales and dolphins
most frequently stranded along the Texas coast. This is a full-
color reproduction of a specially commissioned work by artist
Lori Grassman. The Atlantic bottlenosed dolphin, spotted dol-
phin, pygmy sperm whale, beaked whale and great sperm
whale are included, along with a brief description of each

species.
1984-85

Marine Education - It Matters Now. Bonnie Blackburn and
Amy Broussard. In Proceedings of Oceans ‘84, Sept. 10-12, 1984.
Pp- 842-844. 3 figures. $1. TAMU-SG-85-807.

The ocean is like the air...it's always been there...won’t go
away soon...so why spend precious class time talking about it?
This is the attitude that seems to prevail among educators as we
travel throughout Texas and neighboring states, conducting
inservice workshops forelementary and secondary school teach-
ers. Some teachers are betterinformed. Either they live nearthe
coast or have a natural interest in the marine environment.
These teachers are beginning to realize that the ocean is the new
thrust, not just of education, but of Americans’ lives and eco-
nomic well-being. The concept of education about the world of
water is new only in a degree. Ther always have been the
elements of marine education in the curricula, simply because it
has been unavoidable, It is doubtful that teachers have tried to
ignore the world of water, but its importance has been sub-
merged beneath what appears to be greater urgencies. We are
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already late in calling for education about the marine environ-
ment, A marine literate society will take at least a generation to
develop, even after momentum toward the goal of such a
society is achieved. Before this generation passes, however, the
problems of this marine environment will loom larger in the
public eye.

1985-86

Bird Island Basin Environmental Study Area. Richard V.
Harris. September, 1985. 36 pages. $2. TAMU-5G-86-401.

The concept of environmental study areas was a direct
outgrowth of the ecology movement of the 1970s. The idea was
to designate specific areas where school groups, youth groups
or others could enjoy a directed study experience in the field and
where specific ecological principles could be demonstrated.
The Bird Island Basin Environmental Study Area, located at
Padre Island National Seashore, is just such a place. This guide
contains a number of exercises that are designed as points of
departure for hands-on learning experiences. Most of the activi-
ties are presented in a format similar to high school-level
laboratory experiments, but are written with the Bird Island
Basin area in mind, they can be easily adapted to other environ-
ments than those found on Padre Island. Many of the activities
are described can be done on the school lawn, on the play-
ground or in a nearby city park.

Annotated Guide to the Barnacles of the Northem Gulf of
Mexico. Stephen R. Gittings, George D. Dennis and Harold W.
Harry. Spring 1986. 40 pages. $3. TAMU-SG-86-402.

The 49 species of thoracican barnacles (the goose and acorn
barnacles) that are known to occur in the northern Gulf of
Mexico are differentiated by a taxonomic key based on external
characters, with extensive illustrations and a glossary. The
guide also includes an annotated list of these species and three
systematically questicnableones, with areal range bathymetry,
substratum type and other data; a list of 16 species that have
been found in the southern Gulf of Mexico but not in the
northern Gulf; directions for collecting and examining speci-
mens, and a list of references.

Readership Survey of Marine Education, Larry G. Gresham
and Alan]. Bush. September 1985. 37 pages, 30 tables, appendix.
$2. TAMU-SG-86-204,

Anindependent readership survey of the quarterly newslet-
ter Marine Education was undertaken to assess reader feedback
on the current content of the publication, readers’ opinions of
the value of the newsletter as a source of marine-related infor-
mation for classroom use, and their recommendations for im-
provement. Questionnaires were sent toarandom sample of the
more than 5,000 subscribers; responses were received from
individuals in 47 states. This report summarizes the survey
results in both narrative and tabular form.

1986-87

Questions About Careers in Oceanography. Aubrey L. Ander-
son. January 1987. 18 pages. TAMU-5G-87-401,

Therehave been a number of changes in the field of oceanog-
raphy since the forerunner to this brochure was published in
1979. The goal of this brochure is to provide concise, but infor-
mative answers to questions that educators and information
sources are often called upon to answer. The publication is
directed to high school students, teachers and guidance counse-
lors; and to college students with questions about careers in
oceanography. The following questions are addressed: What is
anoceanographer?; wheredoes one study oceanography?; who
hires oceanographers?; who supports oceanographers?; and
where does one obtain in-formation?

Water, How Safeare You? September 1987. TAMU-5G-87-402.

As the weather turns hot there is nothing so inviting as the
thought of cool water and swimming, skiing, boating, fishing or
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just lazing away the afternoon. Below that placid surface is
danger, however, and each year in Texas an average of 650
people get so involved in their activities that the end result is
death by drowning. Drowning is the second leading cause of
accidental death of Americans between the ages of 1 and 44.
Since most victims are teenaged males between 15 and 19 years
old, this bulletin points cut some of the more obvious, but often
forgotten, safety practices. Written primarily for a teenaged
audience, it covers swimming, river recreation and boating. It
includes a list of reference brochures, films, books and courses
that can be used to supplement water safety instruction.

1987-88

*Marine Education Bibliography. Amy Broussard, compiler.
August 1988, 35 pages. No charge for single copies. TAMU-SG-
88-401. (Reprinted in 1991 in conjunction with Mississippi-Alabama
Sea Grant Consortium.)

Sea Grant programs have been established in every coastal
state as well as each state bordering the Great Lakes. Many of
these programs have marine education programs that have
resulted in development of textbooks and curricula materials
that are now used in elementary and secondary schools through-
out the nation. The materials outlined in this bibliography are
available from the developing institution. Complete ordering
instructions are given, as well as notations for materials avail-
able at cost or for no charge. While many of the materials are
specific to a particular region or coast, others are applicabie
throughout the country, including inland states.

1990-91

Freshwater Inflow: Survival in a Sea of Salt. Amy Broussard
and Laura Murray. 1991. 16 pages.No charge. TAMU-SG-91-
101.

Thousands of miles of streams and rivers carry freshwater
runoff from more than two-thirds of the 48 contiguous states
into bays and estuaries bordering the Gulf of Mexico. As a
result, some of the most productive ecosystems in the U.S. are
found from the Texas/Mexico border to southwest Florida.
Intended for a general audience, this full-color bocklet uses
photographs and a brief text to describe the importance of
freshwater inflows along the Gulf of Mexico and serves as an
introductory piece for community groups, schools and visitors
to the Gulf States.

1991-92

Flower Garden Banks National Marine Sanctuary. 1991. Texas
A&M University Sea Grant College Program. 24 panels, 17
photographs. Single copies free. TAMU-5G-92-101.

The northern-most living coral reef on the U.S. continental
shelf, the Flower Garden Banks recently attained National
Marine Sanctuary status. The East and West Banks were first
named by commercial fishermen around the turn of the century
when bits of colorful coral and other organisms were brought
upin the nets. In recent years, the Banks have been subjected to
human pressures, most notably anchor damage caused both by
the shipping industry and recreational boats. This brochure
gives an overview of the importance of the Flower Garden
Banks and describes the protection that will be afforded by
Sanctuary status.

A Garden in the Gulf: Flower Garden Banks National Marine
Sanctuary, 1991. 34 x 22 poster, 16 color photographs. Texas
A&M University Sea Grant College Program. $3. TAMU-SG-
92-102.

This poster intended both for the general public and the
classroom tells the story of the Flower Garden Banks, the
habitats, the problems created by humans, and the protection
offered by National Marine Sanctuary status. Each Bank in-
cludes different biotic zones, which are described and illus-
trated on the poster. Activities that will now be regulated are
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itemized on the back of the poster, and a general description of
the National Marine Sanctuary Program is included.

Aquatic Science: MarineFisheries Biology. May 1992, 18 pages.
Single copies free. TAMU-5G-92-401,

Few publications deal exclusively with organisms which
inhabit the bays, estuaries and shores of Texas. This illustrated
booklet focuses on animal life in the marine areas of Texas and
can be used as a handbook for the novice beachcomber or as an
educational supplement in the class-room. Information is avail-
able on waves, tides and currents; shoreline organisms; estuar-
ies; coastal food chains; fish and shellfish identification (includ-
ing descriptions and line drawings of fish indigenous to Texas
waters); and special project ideas related to the life history and
management of coastal organisms. A list of related reading
materials is included. This is a revised and updated version of
an earlier Sea Grant publication by James Davis and Deborah
Lightfoot.
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1969-70

*Ocean Engineering Programs: Present Status and Future
Development. John B. Herbich. June 1970. 16 pages. TAMU-
5G-~70-111. NTIS-PB-193-566.

The nature of an ocean engineering graduate program as
well as its relation to existing disciplines is briefly discussed.
Existing programs at 21 U.S. universities were reviewed and are
summarized in the paper. Information related to degree pro-
grams, number of courses, number of faculty and students, and
degrees awarded is presented. Since research plays an impor-
tant part in any graduate program, a tabulation of research
projects is also given.

Proceedings of the Second Dredging Seminar. June 1970. 93
pages. $3. TAMU-SG-70-113. NTIS-PB-194-757.

Proceedings of a one-day conference held November 19,
1969, sponsored by the Texas A&M University Center for Dredg-
ing Studies, the Sea Grant Program, and the Gulf Chapter of the
World Dredging Association, covering such topics as pollution
control and dredging effects of air content on dredge pump
performance, the Hofer system, dredge pump and pipeline
energy losses, and cavitation in dredge pumps.

*The Effects of Waves and Currents on Submerged Pipelines.
John B. Herbich and Derwood O. Ralston. March 1969. 118
pages. TAMU-SG-70-201. NTIS-PB-188-106,

This report is a brief review and summary of selected litera-

ture pertaining to the effects of waves and currents on sub-
merged pipelines. It consists of five parts: (1) Summary; (2)
Selected Abstracts; (3) Annotated Bibliography; (4) Transla-
tions; (5) Bibliography.
*Galvanic Corrosion of Structural Aluminum Coupled with
Mild Steel in a Dilute Sodium Dichromate Electrolyte. R F.
Ford, Jr. and B. M. Gallaway. January 1970. 49 pages. TAMU-
5G-70-206. NTIS-PB-190-656.

The corrosion rate of aluminum coupled with and insulated
from a large mild-steel cathode in five different solutions in-
cluding seawater, tap water, distilled water, and two inhibitor
solutions is presented. Contains photographs, corrosion rates of
the five couplesovera 40-day duration, and a table of corrosion
rate data in various forms.

*Scour Around a Circular Pile Due to Oscillatory Wave Mo-
tion. D.R. Wells and R. M. Sorenson. January 1970. 136 pages.
TAMU-SG-70-208. NTIS-PB-190-681.

Incipient motion and scour caused by a circular, cylindrical
pile are studied using a two-dimensional wave flume and
natural sands. Through dimensional analysis, the influential
parameters developed and the data collected are studied to
determinethe functional relationships between the parameters.
The primary objective of the study was to determine the param-
eters that control ultimate scour depth and their influence on the
resulting scour patterns.

*Numerical Calculation of Wave Refraction by Digital Com-
puter. T.E. Orr and ].B. Herbich. December 1969. 79 pages.
TAMU-SG-70-209. NTIS-PB-190-657.

A computer program was developed based on Le Petit's
method and a number of refraction patterns were obtained for

waves passing over a region of complex hydrography. These
refraction patterns were compared to patterns obtained using
graphical methods. The computer solutions were found to be
faster to plot and more responsive to hydrographical changes
close to the shoreline.

*Wave Forces on Large Submerged Tanks, CJ. Garrison and
R.H. Snider. January 1970. 83 pages. TAMU-SG-~70-210. NTIS-
PB-190-658.

Wave induced forces acting on a hemispherical tank located
on the ocean floorarestudied both experimentally and theoreti-
cally. The effect of wave height, wave length, water depth and
size of the tank is investigated for the case of a hemispherical
tank. The results of the investigation include horizontal and
vertical forces as well as pressure measurements on the surface
of the hemisphere presented in dimensionless form as a func-
tion of wave number, relative water depth and relative wave
height. The results obtained have direct application in the
design of large submerged structures such as oil storage tanks.

*The Effects of Surface Roughness on the Wave Forces on a
Circular Cylindrical Pile. William J. Burton and Robert M.
Sorenson. March 1970. 137 pages. TAMU-SG-70-211. NTIS-
PB-191-795,

No previous attempt has been made to evaluate the effects of
surface roughness on wave forces developed on piles when
subjected to the nonsteady flow conditions inherent in wave
motion. This report is an attempt to help fill this void in the
literature so that marine structural installations may be more
satisfactorily and economically designed.

*Forces Due to Waves on Submerged Structures, G. Edward
Shank and John B. Herbich. May 1970. 121 pages. TAMU-SG-
70-212. NTIS-PB-191-674.

Forces due to gravity waves on several models of half-
cylindrical and rectangular shape were determined experimen-
tally in a two-dimensional wave tank. The parameters of water
d;Pth, wave length and wave height were varied and their
effect on forces determined. The horizontal and vertical forces
on the model were measured by instrumented load cells. They
were recorded on electronic recorders. The results were ana-
lyzed with the aid of digital computer. Forces computed using
existing theories were compared to measured forces and the
results of the data were plotted in dimensionless form to pro-
vide a correlation between ratios of wave length/water depth,
wave height/wave length, and dimensionless force. The di-
mensionless force curves can be used to estimate forces due to
waves on a prototype.

*An Investigation of Changes Induced in Macrostructures in
Pelitic Sediments During Primary Consolidation. Frank Ber-
nard Chmelik. January 1970. 131 pages. TAMU-SG-70-215.
NTIS-PB-712-781.

This investigation is based on (1) use of stereo X-ray radiog-
raphy to map macrostructures before and after consolidation
and (2) acomparison of changes induced in artificial and natural
macrostructures. Comparisons of the macrostructures changes
induced during consolidation of artificial structures with those
of natural structures indicate a positive relationship. This rela-
tionship may allow analysis of consolidated natural macro-



32.. Engineering

structures by comparison with consolidated artificial models
and possibly lead to a method of relating natural macrostruc-
tures to their environment.

*Computer Program to Estimate the Combined Effect of Re-
fraction and Diffraction of Water Waves. Henry W.
Worthington and John B. Herbich. August 1970, 57 pages.
TAMU-SG-70-219. NTIS-PB-194-668.

This study reviews the phenomena which generally affect
water waves entering a harbor and discusses the traditional
methods of calculating the effects of the three principal phe-
nomena. A computer program is presented which estimates the
effect of refraction and diffraction as they combinetochangethe
direction and height of water waves. A unique feature of the
program “REDSEA” is that it considers the degree of reflection
from the breakwater in calculating the diffraction coefficients.
Application of the program to design and analysis problems is
discussed.

*Set-Up of Oil on Water by Wind. Edmund B. Spencer and
Robert M. Sorensen. August 1970. 145 pages. TAMU-5G-70-
220. NT1S-PB-198-113.

The set-up of various density and viscosity oils on water’s
surface when subjected to wind was studied analytically and
experimentally using a two-dimensional wind-wave channel.
The primary objective of the study was to verify the controlling
equations and establish dimensionless parameters by experi-
mental analysis.

*The Effect of Sand-Water Mixture on Characteristics of a
Centrifugal Pump. Ralph L. Cooper, II, D.R. Basco and J.B.
Herbich. August 1970. TAMU-5G-70-221.

Effectsof a sand-water mixtureon a clear water performance
and cavitation characteristics of a centrifugal slurry pump were
studied. Results are presented in dimensional and dimension-
less formto show the relation between the clear water character-
istics and sand-water mixture characteristics,

*Effects of Slope Roughness on Wave Run-up on Composite
Slopes. Jerry L. Machemehl and John B. Herbich. August 1970.
243 pages. TAMU-5G-70-222. NTIS-AD-721-036,

A comprehensive study of the wave run-up phenomena on
single and composite slopes was conducted in order (1) to
determine the effects of slope roughness on regular and irregu-
lar wave run-up on composite sections, (2) to determine the
effects of slope roughness on the velocity distribution in the
uprush zone, (3) to investigate the energy loss in the uprush
zone due to turbulence and bottom dissipation and (4) to
compare regular and irregular wave run-up using the mean
wave energy density (E)) is proposed.

*Computer Programs in Ocean Engineering. Cecil M.
McClenan, Charles M. Kindel, Hayes E. Ross and Henry W.
Worthington. August 1970. TAMU-SG-70-223.

In response to a need for repeated and sometimes cumber-
some computations in ocean engineering, several computer
programs were assembled in this report. The computer pro-
grams are for (1) Stoke’s Third Order Wave Theory, (2) Cnoidal
Wave Theory, (3) Wave Forces and Movements on Circular
Cylindrical Piles by Small Amplitude Wave Theory, (4) Com-
bined Effect of Refraction and Diffraction of Water Waves, (5)
Wave Forces on Submerged Structures and (6) Dynamic Re-
sponse of Offshore Piling.

*Dynamic Response of Laterally Loaded Offshore Piling.
Hayes E. Ross, Jr. August 1970. 111 pages. TAMU-SG-70-224.
NTIS-PB-196-797.

A mathematical model which describes the dynamic re-
sponse of a laterally loaded offshore pile was developed in this
research. Considered in the formulation of this work were the
interaction effects between the pile and its water environment,
nonlinear material properties of the soil and geometrical
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nonlinearity of the pile. Matrix notation was used in formulat-
ing the problem and a computer program was written.

*Hydrology of Coastal Water. Lawrence Newbolt and John B.
Herbich. August 1970. 91 pages. TAMU-SG~70-225, NTIS-
PB-197-628.

This is a brief review and summary of selected literature
pertaining to estuarine hydrology. It consists of seven chapters:
(1) introduction ; (2) definition of an estuary; (3) hydrologic data
collection in tidal estuaries; (4) salinity intrusion in tidal estuar-
ies; (5) siltation in estuaries; (6) hydrologic implications of
deepwater channels in tidal estuaries and (7) suggestions for
research.

1970-71

*Proceedings of the Third Dredging Seminar, J. Herbich, D.
Bascoand D. Lang{(comp.). August 1971.88 pages. TAMU-SG~
71-109, NTIS-COM-71-100-069.

Held November 20, 1970, the seminar included the following
papers: “Particle Sizeand Density on Cavitation Performance of
Dredge Pumps,” “Materials Used in the Manufacturing of
Dredge Pumps,” “Report on the World Ocean Dredging Con-
ference,” “Research Needs of the Dredge Pump Manufacturer,”
“Slurry Flow in Vertical Pipes,” and “Water Quality and the
Dredging Industry.”

*Design of an Automatic Marine Corer. Edmond 1. Bailey and
Grayum Lloyd Davis. November 1970. 78 pages. TAMU-SG-
71-202, NT1S-PB-195-984.

A program was initiated to design a self-contained auto-
matic sea floor setting corer which will (1) extract up to fifty feet
of continuous undisturbed core, (2) operate in depths up to
1,000 feet of water, (3) corein hard as well asin soft material, and
(4) be as compact as possible to facilitate shipboard handling.
This program was partially funded by Oceanonics, Inc., Hous-
ton, Texas.

*A Method of Tracing Sediment Movement on the Texas Gulf
Coast. Michael Ward and Robert M. Sorenson. December 1970,
111 pages. TAMU-SG-71-204. NTIS-COM-71-00694.

Two methods of coating sand with fluorescent material and
a technique for recovering samples and analyzing fluorescent
tracer movement were studied experimentally both in the field
and in the lab. Objective of the study was to develop from
previously used fluorescent tracer techniques a suitable and
reliable method of tracing sediment movement on the Texas
Gulf Coast. The best method found of investigating movement
of sediment in the littoral drift was through use of sediment
coated with acrylic lacquer and resin.

*Scour of Simulated Gulf Coast Sand Beaches Due to Wave
Action in Front of Sea Walls and Dune Barriers. Charles B.
Chesnutt and Robert C. Schiller, Jr. May 1971.54 pages. TAMU-
5$G-71-207. NTIS-COM-71-00732.

This was the first attempt to investigate scour in front of sea
walls and dune barriers for conditions simulating Texas Guif
coast beaches. Texas beach sand was used in the experiments,
Threebeachslopes, 1:40,1:70, and 1:100, typicalof Texas beaches
were studied. walls with inclinations of 15°, 30°, and 90°
from the horizontal were inserted in each of the three slopes for
one wave condition and in the 1:40 slope for three additional
wave conditions. Positions of the sea wall with respect to the
point where the wave breaks were studied for one wave condi-
tion.

Interaction of a Train of Regular Waves with a Rigid Sub-
merged Ellipsoid. V. Seetharama Rao and C.J. Garrison. May
1971.156 pages. $3. TAMU-SG-71-209. NTIS-COM-71-00879.

The practical and rigorous solution of the potential flow
problem associated with interaction of a train of regular surface
gravity waves with a fixed rigid submerged half spheroid
resting on the bottom is presented. Numerical results obtained
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include amplitudes; phase shifts of the dynamic pressures;
horizontal and vertical force and moment coefficients; and
phase shifts of the forces and moment. Results are complete in
that they include all data necessary for practical engineering
design. Several checks are made on numerical results, indicat-
ing that they are valid and accurate.

*Properties and Stability of a Texas Barrier Beach Inlet. Curtis
Mason and Robert M. Sorenson. August1971.166 pages. TAMU-
SG-71-217. NTIS—-COM-71-01019.

An environmental study was conducted at Brown Cedar
Cut, a natural unstable barrier beach inlet connecting East
Matagorda Bay, Texas, with the Gulf of Mexico. Objectives of
the study were to determine physical and hydraulic properties
on the inlet, and to investigate the inlet’s historical stability, as
well as its short-term response to a number of physical pro-
cesses. Results indicate that hurricanes and continuing erosion
of adjacent beaches enhance the long-term stability of the inlet,

Soil Parameters Required to Simulate the Dynamic Lateral
Response of Model Piles in Stiff Clay. Roger A. Brown and
Harry M. Coyle. August 1971. 119 pages. $3. TAMU-SG-71-
218. NT1S-COM-71-01101.

Methods to obtain the soil parameters needed to simulate the
dynamic response of a laterally loaded pile were developed in
this research. Instrumented model piles of various diameters
and embedded length were driven into stiff clay and tested
laterally under free vibration conditions. Field data of bending
moments and accelerations versus time were obtained.

Soil Parameters Required to Simulate the Dynamic Lateral
Response of Model Piles in Sand. David A. Wright and Harry
M. Coyle. August 1971.85 pages, $3, TAMU-$G-71-219, NTIS-
COM-71-01053.

Three instrumented model piles of varying diameters and
embedded lengths were driven into sand and field tested later-
ally under free vibration conditions. The dynamic response of
each model pile was measured in the field. Bending moment
and acceleration versus time data were obtained. An analytical
computer solution was used to predict the response of the
model piles. A modified Voight-Kelvin rheological model was
utilized in the analytical computer solution to model to the
nonlinear load-displacement characteristics of the soil. The
predicted respense of the model piles was correlated with the
measured field data. Using these correlations and laboratory
data obtained from tests onsoil samples taken at the site, the soil
parameters required to simulate the dynamic field response of
the model piles were evaluated.

*Computer Programs in Ocean Engineering. Cecil M.
McClenan, Charles M. Kindel, Hayes E. Ross and Henry W.
Worthington. July 1971. 200 pages. TAMU-SG-71-405. NTIS-
COM-71-00904.

In response to the need for repeated and sometimes cumber-
some computations in ocean engineering, the most frequently
used computer programs were assembled in this report. The
computer programs were developed or adapted for the [BM
360-65 computer available on the College Station campus of
Texas A&M University. The computer programs are for: (1)
Stokes’ Third Crder Wave Theory, (2) Cnoidal Wave Theory, (3)
Wave Forces and Movements on Circular Cylindrical Piles by
Small Amplitude Wave Theory, (4) Combined Effect of Refrac-
tion of Water Waves, and (5) Dynamic Response of Offshore
Piling.

1971-72

Control of Oil Spills. John B. Herbich. March 1962. 37 pages. $3.
TAMU-SG-72-102. NTIS-COM-72-10810.

Much research for the prevention, containment, removal
and treatment of an oil spill at sea and in estuaries has been
conducted by the federal government, industry and in univer-
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sities. Results of such studies are described in this report. The
use of a pneumatic barrier to contain a spill is presented in
detail. The Texas A&M Low Tension Barrier, a mechanical
barrier designed to be parachuted and rapidly moved into
position by two vessels, is described. Removal of oil from the
water’s surface with the Sea Sweep, a patented oil skimming
system, is presented;also the Vortex principle (a French method)
and the Absorption method are given.

A Field Investigation of Rollover Fish Pass, Bolivar Penin-
sula, Texas. S.H. Prather and R.M. Sorensen. September 1972.
116 pages. $3. TAMU-$G-72-202. NTIS-COM-73-10157.

A field study of Rollover Fish Pass, an artificial tidal inlet
connecting Galveston East Bay, Texas with the Gulf of Mexico,
was conducted. Theobjectives of this study were, (1) to evaluate
the flow and stability characteristics of the inlet, (2) to investi-
gate the propagation of the tidal wave through the connected
bay system, and (3) to evaluate the effect of the inlet on tidal
fluctuations and flushing of East Bay. Field work included
hydrographic surveys of the inlet and adjacent Gulf beaches,
collection and analysis of sediment samples from the inlet and
beaches, measurement of tidal fluctuations at selected locations
in East Bay, and current measurements in the inlet. Tidal data
from the Gulf provided by the Galveston District, Corps of
Engineers, were analyzed with the field data.

Effects of Inclined and Eccentric Load Application on the
Breakout Resistance of Objects Embedded in the Sea Floor.
John L. Colp and John B. Herbich. May 1972. 91 pages. $3.
TAMU-SG-72-204. NTIS-COM-72-10862.

This study considers the forces required to break out model
circular plate anchors embedded in three soil materials at
depths of two and eight diameters under certain specified
conditions. Data obtained from model pullout tests using a
three-inch diameter plate buried in tanks of dense, dry Ottawa
sand; dense, submerged Ottawa sand; and Gulf of Mexico
marine sediments are presented. Also presented is a review of
published material on mooring and anchoring systems, embed-
ded anchors and anchor withdrawal studies. Explanation of
mechanisms invoked during anchor pullout using existing soil
mechanics theory is discussed. The resulting quasi-theoretical
equations are listed.

1972-73

*Proceedings of the Fifth Dredging Seminar. David R. Basco
and Mark B. Puckett. June 1973. 99 pages. TAMU-SG-73-102,
NTIS-COM-73~11293.

The Fifth Dredging Seminar (November 17, 1972, in Hous-
ton, Texas) was cosponsored by the Sea Grant Program and the
Center for Dredging Studies, Texas A&M University. Proceed-
ings include presentations on dredge hulls, fully lined dredge
pumps, offshore dredges and dredging problems, soil mechan-
ics and spoil disposal areas along the Houston Ship Channel.

*A Review of the Characteristics, Behavior and Design Re-
quirements of Tidal Inlets with Reference to the Texas Gulf
Coast. EJ. Schmeltz and R.M. Sorensen. April 1973. 88 pages.
TAMU-SG-73-202. NTIS-COM-73-10695.

This review presents hydraulic equations generally used to
describe the flow in a tidal inlet along with an explanation of the
simplifying assumptions normally made. Current methods for
determination of inlet stability are included, and necessary
parameters foran effectiveinlet designare nted. A bibliog-
raphy containing the foremost publications in the field of tidal
inlets is presented.

*Historic Shoreline Changes in Texas. William N. Seelig and
Robert M. Sorensen. April 1973. 19 pages. TAMU-5G-~73-206.
NTIS-COM-73-10736.

The net changes in mean low water (MLW) position at 226
points on the Texas coast have been examined using both the
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earliest and newer official topographic surveys. Shoreline
changes at selected points have been exarnined in greater detail
to suggest uses and limitations of the new MLW change infor-
mation.

*Experimental Studies of Beach Scour Due to Wave Action.
Won Oh Song and Robert E. Schiller. July 1973. 96 pages. $3.
TAMU-5G-73-211. NTIS-COM-73-1174S.

This report describes experiments investigating processes
involved in beach scour formation caused by wave action on a
natural beach and on a seawall beach. The reflection coefficient
characterizing the wave reflected from both the seawall and the
deformed beach profile was determined; the envelope method
and the Coastal Engineering Research Center (CERC) method
were used in calculating the coefficient. Regression analyses
were performed to predict scour depth on the natural and
seawall beaches.

Investigation of Shoreline Changes at Sargent Beach, Texas.
William N. Seelig and Robert M. Sorensen. September 1973, 153
pages. $3. TAMU-SG-73-212. NTIS-COM-74-10157.

Objectives of this environmental study at Sargent Beach,
Texas, were to determine beach characteristics, magnitudes of
changes that occurred and analysis of factors controlling the
observed beach changes. Results showed that the beach had
eroded at an increasing rate since 1930 or earlier with recent
shoreline retreat rates averaging 30 feet per year. The effects of
storms, hurricanes, delta entrapment and river alterations are
discussed.

1973-74

Proceedings of the Sixth Dredging Seminar. Center for Dredg-
ing Studies, Texas A&M University. March 1974. 9 pages. $3.
TAMU-5G-74-104, NTIS-COM-74-11597/AS.

Held January 1974 at Texas A&M University, and sponsored
jointly by the Center for Dredging Studies and the Sea Grant
College Program at Texas A&M, this seminar included presen-
tations in the areas of hydraulic dredging - the 1973 Mississippi
Flood; chemical contaminants in dredge spoil; systems engi-
neering and dredging - the feed back problem; estuarine im-
pacts related to dredge spoiling; environmental statement on
shell dredging - San Antonio Bay, Texas; dredge specification
standards; and dredge for 1984. Participants are listed. Twenty-
seven figures.

An Experimental and Theoretical Study of the Flow Field
Surrounding a Suction Pipe Inlet. William J. Apgar and David
R.Basco. October 1973.71 pages. $3. TAMU~SG-74-203. NTIS-
COM-74-10172,

The object of this study was to develop a mathematical
model of the flow field around a single suction pipe inlet near a
horizontal boundary in an infinite reservoir. The basis for the
theoretical approach was potential flow theory which neglects
frictional and viscous effects. For simplicity, a point sink was
employed. To investigate the actual flow conditions, an experi-
mental apparatus was developed to test a model suction inlet.
Theinlet wasa simple cylindrical pipe placed at various heights
from and at an angle to the horizontal boundary.

*Systems Engineering and Dredging - The Feedback Prob-
lem. David R. Basco. December 1973. 75 pages. TAMU-SG-74-
205. NTIS—-COM-74-10733,

This study outlines the critical links in the dredging system
chain and develops and discusses methods for overcoming
those obstacles that inhibit or eliminate feedback that is so vital
to future projects. A computer model of a hydraulic dredging
system is developed and used to examine the four major limita-
tions on solids output - horsepower, cavitation, line plugging
and dislodgement limits. A full-scale feedback program also is
developed. Nineteen references.

Field Study of an Unconfined Spoil Disposal Area of the Gulf
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Intracoastal Waterway in Galveston Bay, Texas. D.E. Bassiand
D.R. Basco. January 1974. 74 pages. $3. TAMU-SG—74-208.
NTIS-COM-74-11351/AS.

Grain-sizeanalysis of bottom sediment samples, depthsound-
ings and wooden stakes were employed in field investigations
to determine the approximate location of material from an
unconfined, submerged spoil area over a five-month period
after disposal. A brief summary of dredging and spoil disposal
practices is included.

1974-75

*A Dispersion Curve Study of Model Dredge Spoil Basins.
Robert Male and David R. Basco. September 1974. 139 pages.
TAMU-SG-75-201. NTIS-COM-75-10329/AS.

Settling tank theory and tracer testing techniques were used
in this study to compare a plain pipe inlet, various baffled inlet
designs and a reaction-jet inlet in a model spoil basin. Methods
were developed to use the dye tracing technique with the tank
effluentbeing recycled. Results indicate that basin performance
can be improved by constructing a short dike across the path of
the influent and by keeping water depth at a maximum. Field-
testing is recommended to determine dispersion curves under
various conditions in the basin. A method is shown to calculate
sediment removal. Fifty-eight figures.

Numerical Solutions for Determining Wave-Induced Pres-
sure Distributions Around Buried Pipelines. N.W. Lai, R.F.
Dominguez and W.A. Dunlap. December 1974. 93 pages. $3.
TAMU-5G-75-205. NTIS-COM-75-10503/AS.

Numerical models using both the finite difference and finite
element technique are developed to simulate the interaction of
a two-dimensional pipe-soil-wave system. The wave-induced
pressure distribution in the soil region without an embedded
pipeis first studied and solutions validated by comparing with
existing analytical and experimental results. Numerical models
arethen used to solve the dynamic pressuredistribution around
buried pipes. Results are obtained for both a square pipe and a
circular pipe and comparisons are made for different cases of
input wave and soil parameters. Forty-four figures.

Quantitative Analysis of Shoreline Change, Sargent Texas.
James E. Sealey, Jr.and Wayne M. Ahr. August 1975.179 pages.
$3, TAMU-SG-75-209.

A method for shoreline stability analysis is examined, which
could be used together with conventional studies of land ero-
sion rates to provide a more thorough understanding of inter-
action of waves, the longshore current, and coastal sediments.
A method for predicting erosion and deposition rates related to
interaction of longshore currents and sediment discharged at
the mouth of the river is developed and applied to the new
Brazos River delta near Freeport, Texas. Includes 75 figures, 10
tables,

An Investigation into the Properties and Characteristics of
Homogeneous Tapered Cables. Russell O. Decastongrene and
Richard F. Dominguez. August 1975. 81 pages. $3. TAMU-SG-
75-211. NTIS-COM-75-11219/AS.

The tapered cable concept is explored and developed. The
introduction is followed by a review of historical background,
examination of several types of taper from a geometrical view-
point, and the derivation of the equilibrium equations pertain-
ing to two cases of general interest: the axially suspended cable
and the catenary cable configuration. These equations are then
used to make comparisons between the optimum, tapered cable
and the common cable. Advantages and disadvantages of the
tapered cable are summarized and a set of tables is provided to
assist in constant stress catenary cable calculations.

WaveForces on Models of Submerged Offshore Structures. P,
Verowsky and J. Herbich. August 1975. 124 pages. $3. TAMU-
8$G-75-215. NTIS-PB-253--059/AS.
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Results of a model study of the forces caused by oscillatory
waves on large, rectangular and tank-like submerged objects
are presented, Three phases of the problem were examined: (1)
description of the forces in terms of dimensionless parameters,
(2) description of the effect of large wave heights which are of
importance to the designer, and (3) presentation of a format to
be used in model studies on submerged structures. Relation-
ships between fluid particle displacement and coefficients of
mass and drag were evaluated. Experimental results are given
in dimensionless form and can be used to determine the forces
on prototype structures in the ocean. Fifty figures.

1975-76

Proceedings of the Seventh Dredging Seminar.John B, Herbich.
September 1975. 245 pages. $6. TAMU-SG-76-105. NTIS-PB-
249-587/AS.

Held in November 1974, presentations included topics on
remote sensing for dredging; dredged material research; vari-
ablesaffecting performanceofhydraulic pipelinedredge model;
maintenancedredging;catamaran hulls for seagoing cutterhead
dredges, port of New Orleans, submarine pipe-line construc-
tion; compressibility, strength, permeability and drainage char-
acteristics of dredging; reclamation of dredged material; hop-
per dredge A. Mackenzie; and effect of sediments on estuary
organisms.

Foundation Stability of Buried Offshore Pipelines: A Survey
of Published Literature.Richard N. Manley and John B. Herbich.
February 1976. 40 pages. $3. TAMU-SG-76~204. NTIS-PB-
256—-104/AS.

A literature survey dealing with foundation stability of
buried offshore pipelines was conducted as preliminary to a
laboratory investigation of scour around pipelines by wave
action. Pipeline alignment, beach stability, soil type, wave pa-
rameters and scour are discussed as well as pipe flotation, need
for soil exploration, and a new idea of pipe anchoring. Recom-
mendations for future research are given. Abstracts of the more
important papers of presented, and annotated bibliography
and references are given in the Appendix.

Shoaling Characteristics of the Gulf Intracoastal Water-way
in Texas. John Michael Atturio, David R. Basco and Wesley P.
James. May 1976. 93 pages. $5. TAMU-5G-76-207. NTIS-PB-
259-101/AS.

Maintenance dredging records were used to compute aver-
age shoaling rates in 5,000-foot reaches for the entire Texas Gulf
Intracoastal Waterway. Environmental data pertinent to the
waterway were gathered from published and unpublished
sources. Computed shoaling rates and selected environmental
features were plotted on Composite Factors Maps. Similar
reaches were grouped and examined using analysis of variance
techniques to determine effects of selected environmental fac-
tors on shoaling rates. A model was developed to predict the
shoaling rate in a reach with known environmental factors,

Sediment Movement Induced by Ships in Restricted Water-
ways. Yi-Chung Liou and John B. Herbich. August 1976. 85
pages. $4. TAMU-SG-76-209. NTI1S-PB-260-922/AS.

A numerical model using the momentum theory of the
propeller and Shields’ diagram was developed to study sedi-
ment movement induce by a ship’s propeller in a restricted
waterway. Velocity distribution down stream of the propeller
was simulated by the Gaussian normal distribution function.
Shear velocity and shear stress were obtained using Sternberg’s
formulas. Once the ship’s speed, depth of the waterway, RPM
and diameter of the propeller, and draft of the ship are given, the
velocity distribution and the grain size of the initial motion
could be obtained from this model. A computer program was
developed to solve it.

Influence of the Supramolecular Marine Environment on
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Pitting Corrosion. Denton B. Harris, Bob M. Gallaway and John
B. Herbich. August 1976. 42 pages. $3. TAMU-5G-76-211.
NTIS-PB-260-924/AS.

A mechanism is proposed for the process of corrosion pit
nucleation in the marine environment. Rupture of the passive
film is described in terms of its sensitivity to attack by negatively
hydrated ions. A corollary is suggested which describes the
inhibiting effect of various positively hydrated ions. The role of
marine microorganisms is discussed as it relates to those envi-
ranmental modifications that may contribute to pit nucleation.

Supplemental Lighting for Underwater Photography. A Com-
puter Program for Design Analysis. Bernard D. Greeson and
Robert E. Randall. September 1976. 76 pages. $4. TAMU-5G—
76-212, NTIS-PB-260-927/AS.

This paper discusses mathematical expressions whichcanbe
used to analyze the design of an underwater lighting system,
introduces a computer program to solve these expressions by
numerical techniques, and illustrates the use of this program in
the design of two hypothetical lighting arrangements. This
program can be used to determine the best camera and lamp
arrangement, correct camera exposure settings, and the opti-
mum type of lamp.

*Shore Protection. John B. Herbich and Robert E. Schiller, Jr.
February 1976. 4 pages. TAMU-SG-76-504.

Erosion-induced damages along the shores of the Gulf of
Mexico areexamined in thisadvisory bulletin. About 10 percent
of the Texas coastline is critically affected by erosion, with an
additional 17 percent being less ctitically affected. Methods of
coping with the problemsassociated with erosion and shoreline
protection are included. Definitions of related vocabulary also
appear.

1976-77

Proceedings of the Eighth Dredging Seminar. John B. Herbich.
December 1976. 240 pages. $8. TAMU-SG—,7-102. NTIS-PB-
269-383/AS.

Held November 8, 1975, the seminar included papers on the
following subjects: dredged material containment, disposal
contaminants release; hydrologic and sedimentologic study,
and environmental impacts associated with dredged material
disposal; remote sensing to evaluate turbidity plume; Houston-
Galveston vessel traffic system; Galveston dredging regula-
tions; national dredging study and physical factors affecting
dredged material islands.

Proceedings of the Ninth Dredging Seminar. John B. Herbich
(ed.and comp.), December 1977. 263 pages. $8. TAMU-SG-77-
115. NTIS-PB-275-723/AS.

Held November 5, 1976, presentations included are: stabili-
zation of coastal subaerial dredged materials; development of
biological habitats; reduction of turbidity; research to deepwater
dredged material; and primary consolidation and compress-
ibility of dredgings. Also, environmental aspects of dredging;
mining phosphates bydredge;availability of sediment-adsorbed
heavy metals to benthic deposit-feeding organisms; future of
thedredging market; cost effectiveness analysis of solids-liquid
separation alternatives in disposal operations; stabilization of
polluted dredgingsby electro-osmosis; and Corbicula manilensis
Phillipi in the Arkansas River.

*Factors Influencing Equilibrium of a Model Sand Beach.
David C. Smith, IV, John B. Herbich and Thomas W. Spence.
November 1976. 90 pages. TAMU-SG-77-203. NTIS-PB-263-
401/AS.

Characteristics of a two-dimensional model beach subjected
to wave action and with initial slope of 1:60 were investigated.
The hypothesis that the beach profile reaches a repeatable
equilibrium form was tested. It was found that the entire profile
did not have a repeatable equilibrium shape, possibly due to
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minor uncontrellable water level variations. For other test data
with initial slopes 1:20 and 1:30, the maximum height of the
beach crest was found to correlate well with the deepwater
wavelength. Theinitial slope was determined to have a signifi-
cant effect on the determined relations.

*A Laboratory Study of Fluid and Soil Mechanics Processes
During Hydraulic Dredging. Helmut Salzmann, Gertrud M.
Adamand David R. Basco.February 1977. 162 pages. $5. TAMU-
SG-77-204. NTIS-PB-265-378/AS,

Based on the results of systematic, laboratory scale experi-
ments, a methed is developed for the a priori calculation of the
solids output of a hydraulic dredging system with plain suction
or water jet fluidization at the intake point. A “suckability”
indexis developed to indicate influence of soil type and various
suction head shapes are also considered. This report is a trans-
lation from the original German publication by Dr. Helmut
Salzmann, Franzius-Institute of Soil and Hydraulics Technol-
ogy, Hannover, West Germany.

*Major Port Improvement Alternatives for the Texas Coast. .
W. Berriman and ].B. Herbich. March 1977, 45 pages. TAMU-
S$G-77-205. NTIS-PB-268-215/AS.

Ship channel design criteria are discussed in terms of mini-
mum width and depth requirements for various size vessels.
Improved channel designs are presented for the ports of
Galvestor, Port Arthur, Freeport and Corpus Christi.

*Mathematical Model to Predict the Behavior of Deep Draft
Vessels in Restricted Waterways, Edward T. Gates and John B.
Herbich. March 1977. 169 pages. TAMU-SG-77-206. NT1S-
PB-271-086/AS.

The mathematical model and related theory described in this
report provide the engineer with a comprehensive tool in the
design and review of deep draft navigation channels. Through
its use, he will be able to predict values of squat, bank suction
forces and moments, equilibrium drift and rudder angles, and
heights of ship-generated waves for varied channel configura-
tions, ship positions and ship velocities. Through the determi-
nation of channel section configuration sensitivity, an optimal
design both operationally and economically can be achieved,

Estimation and Analysis of Horizontal Bottom Velocities Due
to Waves, John B. Herbich and Shashikant B. Brahme. August
1977. 43 pages. $3. TAMU-SG-77-208. NTIS-PB-272-136/AS.

Maximum bottom velocities caused by waves were calcu-
lated using digital computers. Four wave theories, Airy, Stokes
Third Order, Cnoidal and Solitary, were applied in the compu-
tations. Results of the study aretabulated and presented graphi-
cally highlight the importance of various parameters affecting
the maximum bottom velocity.

Additional Computer Programs in Ocean Engineering. Wei-
Yih Chow, David H. Harris, E.]. Chacko, Roy Shilling and John
B. Herbich, August 1977. 106 pages. $4. TAMU-5G-77-209.

The computer programs assembled in this report were de-
veloped or adapted from the AMDAHL 470 V/6 computer
available on the College Station campus of Texas A&M Univer-
sity. They include: Stokes Fifth Order Wave Theory; Horizontal
Wave Force on a Large Submerged Rectangular Body; Wave
Forces and Moments on a Circular Cylindrical Pile; Wave
Forces and Moments Produced on a Vertical Pile Using the
Stream Function Theory; and REDSEA Re-visions - Program to
Estimate the Combined Effects of Re-fraction, Diffraction of
Water Waves and of Bottom Friction. Each program includes a
description of the computational technique involved. Notation
and reference sources are given.

1977-78

Characteristics of Coral and Coral Dredging. B.R. Schlapak
and John B. Herbich. June 1978. 53 pages, 35 figures. $5. TAMU-
$G-78-207. NT1S-PB-285-416.
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This report was prepared to fill the information gap for civil
engineers involved with the dredging of coral and its use as
construction material. Eighteen kinds of coral arediscussed and
illustrated in terms of engineering properties, excavation data,
coral reef formation and world-wide distribution.

1978-79

Dilution of a Dense, Vertical Jet in Stagnant Homogeneous
Fluid. Ignacic Vergara and Wesley P. James. May 1979, 65
pages, 16 figures, 3 tables. $5. TAMU-SG-79-202. NTIS-PB-
297-486.

The Federal Energy Administration (FEA) has proposed to
implement the Strategic Petroleum Reserve (SPR) program
under the Energy Policy and Conservation Act of 1975. The
most attractive option under consideration is to store the oil in
solution-mined salt cavities along the coast of the Gulf of
Mexico, and to discharge the resulting brine into the sea em-
ploying a diffuser. From an environmental stand point, a maxi-
mum allowableincrease in salinity over ambient must be speci-
fied and used as a basis for diffuser design, especially under
very poor disposal conditions such as exist in the absence of
currents. The objective of this study was to investigate experi-
mentally the influence of three diffuser design parameters - port
or nozzle, jet velocity at the nozzle and riser height - on the
resulting brine concentration at the ocean bottom near the
diffuser, under stagnant conditions. Twenty-seven test condi-
tions were considered. Measurements of the jet height were
taken and compared with those from previous studies. From
these measurements, the relative effect of each of the three
diffuser parameters was analyzed. In addition, observations
were made concerning the direct application of this model to an
acttt:]al case with emphasis on the qualitative nature of the
results.

1979-80

Proceedings of the Eleventh Dredging Seminar. J.B. Herbich
(comp.). October 1979. 400 pages. $12. TAMU-SG-80-103,
NTIS-PB-80-225-683.

Co-sponsored by the Center for Dredging Studies and the
Sea Grant Program at Texas A&M University, the Gulf Coast
Dredging Association, and the Gulf Chapter of the World
Dredging Association, the Eleventh Annual Dredging Seminar
was held November 9-10, 1978 at the Monteleone Hotel, New
Orleans, La. Topics discussed include: Stability and Fate of
Dredged Material, Impacts of Open-Water Dredged Material,
Dredged Material: A Manageable Resource, Dredging Contain-
ment Areas as Sedimentation Basins, Design of Weirs for Efflu-
ent Quality Maintenance, Dredged Material Disposal Opera-
tions Research and Dewatering by Explosive Trenching, Dredg-
ing Technology for PCB Removal in the Hudson River, A
History of Dredging at the Mouth of the Mississippi River,
Dredging the Panama vs. the Suez: Unique Problems Facing
Each of these Water Passages to the World, Consolidation of
Confined Dredged Material, Stability of Retaining Dikes for
Containment of Dredged Material, Lab-oratory Determination
of Bulking Factors, and Weir Design for Dredging Containment
Areas.

Proceedings of the Twelfth Dredging Seminar. J.B. Herbich
{comp.). August 1980. 400 pages, 12 photographs, and many
figures. $10. TAMU-SG-80-112,

Co-sponsored by the Center for Dredging Studies and the
Sea Grant Program at Texas A&M University, the Gulf Coast
Dredging Association, and the Gulf Chapter of the World
Dredging Association, the Twelfth Annual Dredging Seminar
was held November 1-2, 1979, at Holiday Inn Central, Houston,
Texas. Titles of presentations include: Design of Fine-Grained
Dredged Material Sedimentation Basins; Measurement and
Prediction of Consolidation of Dredged Material; Early Dredg-
ing on the Texas Coast; Performance Testing at the Georgia Iron
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Works Hydraulic Laboratory; Building and Management of
Dredged Material Islands for Use by Wildlifein North America,
Center for Dredging Studies; Application of the Biotal Ocean
Monitor System to In Situ Bioassays of Dredged Material;
Contamination of James River Beds Sediments with Kepone;
Open-Water Disposal of Dredged Material on Bottom Topogra-
phy along the Texas Coast; Physical and Chemical Character-
ization of Dredged Material Influents and Effluentsin Confined
Land Disposal Area; Improving the Efficiency of Dredging
Several Feet of Contaminated Sediment Off the Top of Uncon-
taminated Sediment. Participants are listed.

The Potential Cost of Deep Ocean Mining Environmental
Regulation. John E. Flipse. July 1980. 50 pages, 2 figures. $2.
TAMU-5G-80-205. NTIS-PB-80-225-451.

The major potential environmental threats posed by the at-
sea aspects of Deep Ocean Mining are benthic and surface
plames produced by the dredging process. Engineering analy-
sis of these plumes, their formation and dispersion, resulted in
several concepts to limit to acceptable levels possible ecological
impacts, The financial penalties, capital and operating costs of
applying these concepts were estimated. Several environmen-
tal regulations requiring application of the foregoing concepts
were postulated and the impact of their capital and operating
costs were evaluated in the con-text of the Deep Ocean Mining
Cost Model developed at the Massachusetts Institute of Tech-
nology (MIT) for the National Oceanic and Atmospheric Ad-
ministration (NOAA). Effect on the model’s rate of return on
investment for an ocean mining company to conform to the
postulated regulations was found to be negligible, and modifi-
cation of the MIT Cost Model to accommodate secondary envi-
ronmental cost impacts was deemed unnecessary. The model is
well equipped to handle the primary capital, operating and
delay costs which make up the significant at-sea mining system
impacts, if any, of environmental mitigation.

1980-81

Simultaneous Wave and Current Forces on a Cylinder Near
the Bottom Boundary. David A. Knoll and John B. Herbich.
May 1981. 85 pages, 6 tables, 44 figures. $5. TAMU-SG-81-203.
NTIS-PB-81-243-990.

The purpose of this paper is to provide the design engineer
with insight into the fluid force parameters of interacting waves
and currents and their effects on a cylinder near the bottom
boundary. Forces on a model pipeline were measured in a two-
dimensional wave-flume tank and compared to forces pre-
dicted by various theories of wave propagation in a current.
Forces on the horizontal cylinder were evaluated with the
Morison equation. lr:rut parameters in the Morison equation
were investigated individually to eliminate compensating er-
tors in the force calculations. Several wave theories for waves
propagating in still water were modified by various combina-
tions of their horizontal velocity fields to include values using
coefficients from this study and those predicted by themodified
wave theories. Data are compared to previously published
results for the individual cases of waves and currents. Results
demonstrate the apparent acceptability of superimposing the
velocity fields of the wave and the current to predict the total
velocity field for determination of the fluid force.

Electrochemical Inactivation of Marine Bacteria. H.P, Dhar, ).
O'M Bockris and D.H. Lewis. In Journal of the Electrochemical
Society, Vol. 128, No. 1. January 1981. pp. 229-231, 3 figures.
$1.TAMU-SG-81-817.

This report concerns the bactericidal properties of hydrogen
peroxide, which is formed from dissolved oxygen present in an
electrolyte at low power densities on the metal surface. Direct
observations of bacterial activity of Vibrio anguillarum, a marine
species of bacteria, were made in a cell constructed of transpar-
ent conducting tin oxide glass, using dark field and phase
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contrast microscopic techniques. Thecell used involved atrans-
parent Nafion cationic membrane #425 to separate the anode
and cathode compartments. The dimensions of each compart-
ment were 3 cm x 2 cm x 0.02 cm, and 400 x magnification
allowed observation of the cathode surface, while eliminating
transfer of anodically produced chlorine. The bacterial viability
was assessed in addition to direct observations.

1981-82

Proceeding of the Thirteenth Annual Dredging Seminar. J.B.
Herbich (comp.). September 1981. 177 pages, illustrations. $10.
TAMU-S5G-82-102. NTIS-PB-197-849.

The Thirteenth Dredging Seminar was held November 6-7,
1980, at Texas A&M University, College Station. The seminar
was partially supported by the Texas A&M University Sea
Grant Program. Papers included in the proceedings are the
following: Mt. Saint Helens Eruption: Restoration of Columbia
and Cowlitz River Channels; Operating Characteristics of
Cutterhead Dredges; Dredging Work in the U.S. Army Corpsof
Engineers; Effects of Sediment Particle Size Distribution and
Related Factors on Survival of Three Aquatic Invertebrates;
Implications for the Conduct of Dredged Sediment Bioassays;
Dredging and the National Waterways Study; High-Speed
Hydrographic Surveying; and Sizing of Containment Areas for
Dredged Material.

An Economic Analysis of a Pioneer Deep Ocean Mining
Venture. John E. Flipse. August 1982. 131 pages, 4 figures, 7
tables. $3. TAMU-SG-82--201. NTIS-PB-83-118-612.

A three million ton per year, three metal, vertically inte-
grated, ocean exploration, mining, transportation and ore-pro-
cessing and metal-marketing system is defined and the capital
and operating costs estimated in 1980 U. S. dollars, A basic
return-on-investment “pay-out” analysis model is presented
with several alternate cases investigated. A series of tests is
performed to determine the system’s sensitivity to realistic
variations of key costs and schedule.

Deep Ocean Mining Pollution Mitigation. John E. Flipse. In
Proceedings of the 12th Annual Offshore Technology Conference,
1980, pp. 353-357. 2 figures. $1, TAMU-SG-82-804.

During an investigation of costs of minimizing pollution
caused by deep ocean mining, the major threats to the marine
environment were identified, and means to minimize damage
were proposed. The major threats are the benthic plume of
suspended particulate matter (sediments and macerated ma-
rine biota) and the surface plume (ingested benthic matter and
abraded manganese nodules). Techniques are described that
would minimize disturbance of the sea floor, limit ingestion of
benthic material in the dredge pipe and control the surface
plume, limiting damage to the euphotic zone. It is recom-
mended that industry and the scientific community evaluate
the effectiveness of these approaches,

*Wave Flow Around Thin Piles and Pile Groups. ].P. Haney
and ].B. Herbich. In Journal of Hydraulic Research, 20, (1982), PpP-
1-14, 13 figures, 1 table. TAMU-5G-82-824.

The American Petroleum Institute states that, in determina-
tions of deck clearances on offshore platforms, wave runup
must betaken into account toavoid large forces that could result
when a wave strikes the platform’s lower deck. At present, a
small percentage of the water depth is added to the design crest
height and water depth. A thin pile is defined as one whose
diameter D is much less than a wave length L. A relationship
between runup and velocity head can be used for piles with
scattering parameters as small as 0.015. Interaction of the three
piles in a pile group causes no significant increase in runup. A
design procedure for estimating runup on single piles and pile
groups is given.

Oifshore Pipeline Design Elements. John B, Herbich. 233
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pages. $39.50. TAMU-SG-82-826. Order from Marcel Dekker,
Inc., publisher, 270 Madison Avenue, New York, NY 10016.
This book gives design engineers access to the most up-to-
date methods for the design of successful and safe offshore
pipelinesand thenewest information of the effects of waves and
currents on submerged pipelines. It presents all the critical
environmental factors that must be considered in the design
process, such as corrosion, scour, hydrodynamic wave and
current forces, buoyancy due to liquefaction of sediment.

1982-83

Proceedings of the Fourteenth Dredging Seminar. John B,
Herbich {comp.). October 1982. 307 pages, illustrations. $8,
TAMU-5G-83-103. NTIS-PB-83-138-248.

The Fourteenth Annual Dredging Seminar was held No-
vember12-13,1981 in New Orleans, Louisiana. The proceedings
include the following papers: Burial of Dredged Sediment
under the Sea Floor: Can you do it?; Dredging and Locks: Focus
on the National Waterway Study Recommendation; Construc-
tion of a Hopper Dredge; Contaminant Levels in Disposal Area
Effluents - Problem Identification and Proposed Rationale; Ef-
fects of Suspended Volcanic Ash on Susceptibility of Fish to
Disease; Deepening the Hampton Roads - The EIS Process;
Predictions of Shoaling Rates for Deepened Navigation Chan-
nels; Resolution of International Dredging Disputes by Arbitra-
tion; Deep Draft Access to the Ports of New Orleans and Baton
Rouge, Louisiana and the Capability of the U.S. Private Dredg-
ing Fleet to Accomplish Simultaneously New U.S. Port Deepen-
ing Projects inthe Years Ahead; Alternativeon Slope Protection
for Arctic Islands; Water Quality Impact of Dredged Sediment
Disposal in the Gulf of Mexico off Galveston, Texas; and Con-
temporary Approaches in Biological Monitoring.

Proceedings of the Fifteenth Dredging Seminar. John B. Herbich
(comp.). June 1983. 149 pages, figures and illustrations. $10.
TAMU-5G-83-111. NTIS-PB-83-241-885.

The proceedings of the Fifteenth Dredging Seminar include
the following presentations: Field Study of the Sediment
Resuspension Characteristics of Selected Dredges; Precussion
Demolition of Submerged Rock; Long-Term Monitoring of
Habitat Development Field Sites Built of Dredged Material; and
Luncheon Address, given by Col. Robert C. Lee. Other papers
included: Dredged Material Research in the Eighties; U.S./
Dutch Memorandum of Understanding; Complex Oil-Hydrau-
lic System Special Purpose Vessels and James River Dredging
Demonstration in Sediments Contaminated with Kepone.

The Use of In Situ Electrochemical Reduction of Oxygen in the
Diminution of Adsorbed Bacteria on Metals in Seawater. H.P.
Dhar, D.W. Howell and ]. O'M Bockris. In Journal of the Electro-
chemical Society, 129(10): 2178-2182, 1982. 9 figures. $1. TAMU-
$G-83-807,

An electrochemical study on the prevention of bacterial
attachment in seawater has been completed in contact with air.
Two kinds of marine bacteria have been examined. The elec-
trodes were tin oxidecoated glass and titanium metal, in the
potential ranges0.2to-0.6V (HNE). Applicationsof steady-state
potentials decrease bacterial concentration on cathode and an-
ode by ca. 100-300 times. Potential in the form of pulses was less
effective. Current densities were 20-30 uA cm? and the cell
potential was ca. 1.8V, Some differences in the results in seawa-
ter compared to those for a 3 percent NaCl solution have been
explained in terms of the buffering activity of seawater. The
effect of potential on bacteria arises because of the in sitx
electrochemical reduction of O, to H,0 and OH-. The contribu-
tions from the long-range Van der Waals and coulumbic forces
in the anti-fouling process are insignificant. The pH at the
cathode surface is 9.5, which is within the borderline for the
formation of Mg(OH), and CaCO,. No precipitates were de-
tected over a 24-period.

*— Asterik indicates out-of-print

1983-84

The Economic Viability of a Four-Metal Pioneer Deep Ocean
Mining Venture. B.V. Andrews, J.E. Flipse and F.C. Brown.
October 1983. 201 pages, 43 tables, 27 figures. $5. TAMU-SG-
84-201.

A pioneer vertically integrated deep ocean mining venture is
described which explores for and transports manganese nod-
ules, processes them into four metals (manganese, nickel, cop-
per and cobalt) and markets the products. The system is de-
fined, and capital and operating costs are estimated in 1982 U.S.
dollars. A basic return-on-investment or payout analysis model
is presented and used to evaluate the financial returns of the
project. Several alternate cases are investigated. A series of tests
is performed to determine the venture’s sensitivity to realistic
variations of key costs and schedule.

A Comparison of Actual and Theoretical Values of Waves
Generated by Hurricane Allen. John B, Herbich and Ronald K.
Watanabe. In Proceedings of the Sixth Canadian Hydrotechnical
Conference, June 2-3, 1983, pp. 759-775. 3 tables, 5 figures, $1.
TAMU-5G-84-801.

A tropical depression was formed some 2,092 km (1,300
miles) east of the Windward Islands on Aug, 1, 1980. It crossed
theIslands on Aug. 3 and was upgraded to a hurricane named
Allen. The hurricane passed about halfway between Venezuela
and Puerto Rico, entering the Gulf of Mexico just north of the
Yucatan Peninsula. It crossed the Texas coast some 48 km (30
miles) north of Brownsville. Maximum storm surges ran
from 2.68 m (8.8 ft) near Brownsville, Texas, to 2.71 m (8.9 ft) at
Port Aransas, Texas. Inland surges were observed to be from
24410 2.90 m (8.0 to 9.5 f) along South Padre Island, to 244 m
(8.0ft) in the upper Corpus Christi Bay. During the period from
Aug. 810 Aug. 10, hurricane Allen passed almost directly over
the recording site of a Texas A&M University Waverider buoy
moored in a water depth of 60 ft, some 18.5 km (11.5 miles) east
of Padre Island. A hindcast of wave characteristics (based on
meteorological data obtained by the National Weather Service
and the National Hurricane Center) was calculated employing
the U.S. Army Corps of Engineers’ methods. The actual and
hindcasted values compared reasonably well.

1984-85

Proceedings of the Sixteenth Dredging Seminar. J.B. Herbich
(comp.). November 1984. 246 pages. $10. TAMU~SG-85-105.
NTIS-PB-85-220-770/AS.

Thetexts of the following papersare presented: Feasibility of
Using Hopper Dredgers Under Arctic Environments; Tech-
niques to Reducethe Sediment Resuspension Caused by Dredg-
ing; Dredging Curves for Humboldt Harbor and Bay, Califor-
nia; Dredging in the Panama Canal; Management of Lakes
Through Sediment Removal; Deep Draft Port User Charges,
and What It Means to Ocean Shipping; Strategic Planning in
Navigation; Build Up of Sable Island and Fabric-Reinforced
Dikes Floated on Soft Dredged Material Foundation.

Economic Analysis of Deep Seabed Mining Systems: Effects
of Production Rate, Inflation and Depletion Using a Revised
Financial Model. Allen H. Magnuson, John E. Flipse, Francis C.
Brown and Benjamin V. Andrews. 183 pages, 19 tables, 16
figures. $5. TAMU-5G-85-203.

The effects of several variables affecting the economic per-
formance of proposed manganese nodule mining ventures are
evaluated using animproved version of Texas A&M University’s
Ocean Mining Payout Analysis Program. After Tax Internal
Rate of Return (discounted cash flow) was used as the primary
criterionof performancealong with total funding requirements.
Variables studies included ore production rate {throughput),
processing plant location, construction period, depletion, cor-
porate structure type, processing plant type and financing.
Metal pricing used in the analysis was “normal” 1970s pricing
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which (with the exception of cobalt) is higher than current metal
prices, Cverall results show that favorable combinations of the
variables can produce after-tax rates of return as high as 30 to 35
percent. The “pioneering” ventures (analyzed in 1982 and 1983)
with 1.5 and 3.0 million dry tons per year throughput were
scaled up te 4.5 and 9 million tons by using a large collector,
larger capacity lift pipe, mining ship or ships, ore transport
systems and scaled up ore processing and waste disposal sys-
tems. Significant economies of scale were present in going from
the 3 million ton to 4.5 million ton four-metal system, although
diminishing returns are setting in at the 4.5 million ton through-
put. No further improvement was seen in going from 4.5 t0 9.0
million ton throughput.

*Turbidity Generated by a Model Cutterhead Dredge. John B.
Herbich and Shashikant B. Brahme. In Proceedings of the Con-
ference Dredging ‘84 - Waterway, Port, Coastal and Ocean
Division, Asglli /ilov. 14-16, 1984, pp. 47-56. 5 figures. TAMU-
SG-85-810.

A turbidity cloud is generated by thecutter, whichis mounted
on the ladder of a cutterhead dredge. The magnitude of the
turbidity depends on the cutter rotation and theefficiency of the
hydraulic suction system. The resuspension of the bottom sedi-
ments containing toxic substances depends to a large extent on
the turbidity generated by the cutterhead dredge. There has
been a need to study the complex nature of flow around the
cutterhead, leading to a better understanding of the various
factors contributing to turbidity generation. This, in turn, will
lead to improved design to the cutterhead systems, including
turbidity shields, which will substantially reduce resuspension
of bottom sediments containing toxic substances. The study of
turbidity generation indicates that, in general, turbidity in-
creases with an increase in the cutter speed and an increase in
the cutter swing velocity. A silt curtain deployed in front of the
cutter was found to be very effectivein reducing turbidity. Since
the turbidity cloud is trapped by the curtain and reflected
toward the cutterhead, an increase in pumping efficiency can
also be expected.

*Determination of Wave Height Spectrum by Meansof a Joint
Probability Density Function. Jidekatsu Yamazaki and John B.
Herbich. In Journal of Geophysical Research 90 (C2): 3381-3390. 9
figures. TAMU-SG—-85-816.

Several wave data information systems have been devel-
oped for selected sections of the U.S. coast, most of which are
based on the spectral representation of wave data. Spectral
analysis describes detailed information on wave energy distri-
bution asa function of the frequency for a particular dataset, but
it may not provide the joint statistical distribution of wave
heights and perioeds. An alternative spectrum estimation by
means of the joint probability density function of wave heights
and periods was investigated to evaluate a relationship be-
tween wave statistics and wave spectra. Bretschneider (1959,
1963) introduced the summation function of the joint probabil-
ity density function that has the form of a wave spectrum. This
idea was extended to summarize the ordinary form of wave
spectra, named the wave height joint probability spectra (pdf
spectra). The pdf spectra are the second moment of wave height
of joint pdf in terms of the frequency domain. Good agreement
between the pdf spectra and other spectra estimators, such as
the fast Fourier transform spectra and the autoregressive spec-
tra was obtained.

*Surges and Waves Generated by Ships in a Constricted
Channel. John B. Herbich and Robert E. Schiller, Jr. In 19tk
Coastal Engineering Conference Proceedings, ASCA /Sept.3-7,1984,
pp. 3213-3226. 16 figures. TAMU-SG-85-821.

A study of surges and waves was initiated becauseof serious
bank erosion along the Sabine-Neches Waterway. The Water-
way providesshipaccess from theGulf of Mexico to Port Arthur
and Beaumont, Texas. The design water depth in the ship
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channel is 12.12 m (40 ft). The 1978 tonnage of ships using the
waterway was 69,740,900 tons. The highway on the east bank of
the Waterway between Port Arthurand Mesquite Point leading
to Louisiana had to be relocated several times because of bank
erosion. The erosion was thought to be principally caused by
ship traffic generating surges and waves. The main purpose of
the study was to evaluate the magnitude of surges and waves
generated by ships using the waterway, evaluate bank erosion
potential, and evaluate and recommend the most economical
structural measures to prevent further bank erosion. The results
of the first part of the study are reported.

Corrosion of Cu and Cu-Ni Alloys in 0.5M NaCl and in
Synthetic Seawater. H.P. Dhar, RE. White, G. Burnell, R.
Cornwell, R.B. Griffin and R. Darby. In Corrosion 41(6): 317-323
(1985). 2 tables, 6 figures. $1. TAMU-5G-85-826.

Electrochemical corrosion rates of Cu and Cu-Ni alloys have
been measured in oxygenated 0.5M NaCl and in synthetic
seawater using the Tafel extrapolation procedure. In addition,
Cu corrosion has been measured with the linear polarization
procedure. A rotating disk electrode system was used in the
measurements with rotation rate varying from 500 to 6000 rpm.
The corrosion characteristics of Cu and 90Cu-10Ni alloy in the
two media, and 70Cu-30Ni alloy in 0.5M NaCl have been found
to be similar. For these systems, the variation of corrosion
current, corrosion potential, and anodic partial current with
rotation rate of the electrode could be explained in terms of a
convective diffusion controlled corrosion mechanism incorpo-
rating the generation of a soluble copper complex on the elec-
trode surface. The 70-30 alloy in synthetic seawater behaved
differently. Corrosion current, corrosion potential, and the an-
odic partial current were all constant with rotation rate, indicat-
ing a surface kinetic-controlled corrosion mechanism.

Corrosion Behavior of 70Cu-30Ni Alloy in 0.5M NaCl and in
Synthetic Seawater. H.P. Dhar, R.E. White, G. Burnell, LR.
Cornwell, R.B. Griffin and R. Darby. In Corrosion 41(4):192-196
(1985). 1 table, 5 figures. $1. TAMU-SG~85-827.

Electrochemical corrosion rates of 70Cu-30Ni alloy have
been measured in oxygenated 0.5M NaCl and in synthetic
seawater by the Tafel extrapolation procedure using a rotating
disk electrode system. The rotation rate was varied from 500 to
6000 rpm. A log-log plot of the corrosion current vs rotation rate
was linear, with a slope of 1/6 for alloy in 0.5M NaCl; the
corrosion potential for the same system became more negative
at a rate of approximately -20 mV /dec of rotation. The anodic
partial currents at potentials close at the corrosion potential in
0.5M NaClincreased linearly with the square rootof the rotation
rate. Corrosion current and corrosion potential as well as the
anodic partial current for the alloy in synthetic seawater remain
unchanged with rotation rate. The anodic Tafel slopes were 60
and 90 mV in 0.5M NaCl and synthetic seawater, respectively.
The cathodic Tafel slope was 200 mV for both systems. Two
separate corrosion mechanisms for the alloy in two electrolytes
have been recognized. In 0.5M NaCl, the corrosion Pproceeds
through the formation of a soluble CuCl, complex. In synthetic
seawater, the corrosion proceeds through a surface kinetic
process, possibly because of the formation of Cu,O and
Cu,(OH),Cl on the surface. The cathodic reduction of oxygen is
probably the same in both systems.

1985-86

Proceedings of the Eighteenth Dredging Seminar. John B.
Herbich, compiler. $10. TAMU-SG-86-105.

The texts of the following papers are presented: Design and
Construction—Theodore Ship Channel; Optimizing Naviga-
tion Channel Dimensions; A PC Data Base for Economic Evalu-
ation of Channel Deepening Projects; Interim Results for the
Duwamish Waterway Capping Demonstration Project; Shoal-
ing of Port of Astoria, Oregon, by Sediment from Mt. St. Helens
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Eruption; Numerical Modeling of the Physical Fate of Dredged
Material Dumping at the Alcatraz Open Water Disposal Site;
The Dynahoist Applied to Dredging; Pugent Sound Dredged
Disposal Analysis (PSDDA)...A Corps of Engineers Perspective
on an Interagency Effort; National Port Dredging [ssues—A
Summary of Assessment.

Nonparametric and Parametric Estimation of Wave Statistics
and Spectra. Hidekatsu Yamasaki and John B. Herbich. Sep-
tember 1985. 173 pages, 15 tables, 48 figures, $10. TAMU-SG-
86-202,

A nonparametric bivariate density estimation technique is
developed, employing tensor product B-splines to provide a
concise wavedata summary. Most existing nonparametrictech-
niques involve a certain level of subjectivity in the choice of
smoothing parameters. A criterion based on the least square
concept is proposed to remove the subjective choice of smooth-
ing parameters. Numerical experiments, in which random vari-
ables are generated from a known bivariate independent nor-
maldistribution and the modified Longuet-Higgens, show that
the technique reproduces the population density functions
well, An alternative spectral estimation procedure is proposed;
this is the second moment of the wave height of the joint
probability density function (pdf) in terms of the frequency
domain, and is named the PDF spectra. The nonparametric
joining pdf provides a concise representation of long-term data
from which one can obtain not only the usual wave statistics, but
the wave spectra as well.

Monthly Wave Characteristics. Hidekatsu Yamasaki and John
B. Herbich. 3 Volumes. $25. TAMU-5G-86-205,

A three-volume set of monthly wave characteristics data is
available to complement TAMU-5G-86-202.

1986-87

Hydraulic Model Studies for Suction Cutterheads. Shashikant
B. Brahme and John B. Herbich. In Journal of Waterway, Port,
Coastal and Ocean Engineering 112(5): 591-606 (1986). $1. TAMU-
5G-87-805.

The maintenance and deepending of existing waterways
and navigational channels by dredging are vital to the nation’s
economy. Cutterhead dredges share the majorburden of dredg-
ing in the United States. Sediments in the waterways have
become polluted over the years and this has become a matter of
concern. A substantial increase in turbidity has been observed
inthe vicinity of cutterhead dredges. A need exists, therefore, to
study the complex nature of flow around the cutterhead, and to
investigate the factors contributing to turbidity generation and
ways of reducing the turbidity. Hydraulic model studies pro-
vide an ideal tool for studying the flow around a cutterhead.
Systematic studies of cutterhead design carried out in the past
decade were mainly related to the establishment of a similitude
criteria for flow at the suction intake of a cutterhead, the sedi-
ment pickup behavior at the intake of a suction pipe, and the
cutting ability of cutterheads of different shapes. Previous
investigations were extended in the current investigation to
include studies on flow field and sediment pickup at the
cutterhead intake. Thesediment pickup phenomenon was found
to follow the Reynolds type similitude relationship. The study
on sediment resuspension at the cutterhead has helped to
identify various parameters related to the sediment resuspension
mechanisms at the cutterhead.

1987-88

Proceedings of the Nineteenth Dredging Seminar. John B.
Herbich compiler. October, 1986. 186 pages. $10.00 TAMU-SG-
88-102.

The 19th annual dredging Seminar was held Oct. 15, 1986, in
Baltimore, Maryland, in conjunction with the Western Dredg-
ing Association meeting. The texts of the following papers are
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presented: “Dredging Applications of High Density Polyethyl-
ene Pipe,” Virginia R. Pankow; “Integrated Dredging and Pro-
cessing of Alluvial Mineral Deposits,” Maria C, Rockwell; “Bal-
timore Harbor Channels Responding to the Increase in Ship
Drafts, David F. Bastian; “Criteria for Subaqueous Borrow-Pit
Disposal Sites,” H.J. Boluniewicz; Luncheon address by Major
General Henry Hatch; “The Success Story of Gaillard Island, a
Corps Confined Disposal Facility,” Mary C, Landin; “Proposal
to Reduce Dredge Litigation,” Thomas M. Turner; “The Re-
quirements and Application for the Use of Simulation Tech-
niques at Caorf as an Engineerinngesign Tool in the Ship
Navigation, Channel Design and Maintenance Optimization
Process,” Joseph ]. Puglisi; “The Use of Simulation Techniques
for the Development and Validation of a Proposed Widenin$
Solution for the Gaillard Cut Section of the Panama Canal,”
Edmund J. Kaufman; “Perspectives of an A&E Firm on the Cost
Sharing Legislation,” Richard F. Thomas; “TheCapability of the
Preuma Pump for Continuous High Solids Transport,” William
J. Courtney; “Introduction to Cost-Sharing Panel” W.R. Murden;
“The Effects of Recent Legislation on Harbor Development,”
Mark D. Sickles; “Impact of the New Cost-Share Regime on the
Public Port Industry,” Erik Stromberg;”An Industry Perspec-
tive on Cost Sharing Legislation: Are We Getting Well?,” Rich
Dickson; “Widening the Gaillard Cut,” Guillermo Van Hoorde,
r.
1989-90

*An Application of a Low Flow Current Meter to Broad
Temperature Range Estuarine Current Measurements. DJ.
Murphy, E. Powelland E. Wilson. In JEEE. p.1178-1180, TAMU-
5G-90-802.

Instruments utilizing heated thermistors as sensors can mea-
surecurrentsovertherangeof 5to 50cm/s.0wingtotheir small
size and great sensitivity, such devices are ideal for the estima-
tion of benthic boundary layer thicknesses, stirring rates in in-
situ incubation experiments and currents in and around sessile
creatures. Such an apparatus is presented and a means of
removing ambient temperature effects from data discussed.
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Environmental
Quality

1969-70

*The Effect of Salinity on the Removal of Some Aliphatic
Ketons. Tariq A. Mchamoud and William B. Davis. July 1970.
106 pages. TAMU-SG-70-216. NTIS-PB-193—401,

Basic and definitive information pertaining to the effect of
salinity on microbial behavior is essential to determine the fate
of organic pollutants discharged into the estuaries, and to
determine design and operation parameters of plants subjected
to salinity variation. Data from batch tests were analyzed and
conclusions formulated. Two observations lend credencetc the
finding thatareduced removalrateatahigher salinity level was
due not to the change in population structure but to the physi-
ological effects of the increased salinity on the uptake and
metabolism of the substrata by organisms.

*The Biological Removal of Organics Under Variable Salinity
Conditions. T.A. Mahmoud, William B. Davis and R.L. Irvine,
August 1980. 20 pages. TAMU-5G-70-701

Twenty-five batch tests were run to determine the long and
short term effect of salinity variation on the microbial behavior of
heterogeneous cultures established at various salinity levels and
tested under different salinity conditions. Data from batch tests
were analyzed, conclusions made and recorded in this report.

1971-72

*Noise Pollution: Effects and Control. Norman C. Whitehorn.
June 1972. 4 pages. TAMU-SG-72-510.

Causes, effects and methods of control of industrial noise
polluticn are examined.

1972-73

*Environmental Aspects of a Supertanker Port on the Texas
Gulf Coast. December 1972. 445 pages. TAMU-SG-73-201.
NTIS-COM-73-11101.

Maijor physical, biological and cultural features of the Texas
coastal zone that might be impacted by supertanker activity
were inventoried; models were developed to predict where oil
from potential oil z?ills would go and which environmental
features would beaffected. The non-spillimpact of construction
and operation and the potential oil spill impact on the coastal
environment also were considered.

*Benthic Oxygen Demands of Houston Ship Channel Sedi-
ments. Tom D. Reynolds, Roy W. Hann, Jr. and William F.
Priebe. June 1973. 58 pages. TAMU-SG-73-204. NT15-COM-
7311329,

Benthic demands of deposits in the Houston Ship Channel
were determined for use in modeling the channel for dissolved
oxygen. Scopeof thestudy included collection of bottom samples,
determining characteristics of the sludge, use of galvanic oxygen
cellsin determining oxygen uptakerates, determination of benthic
demands at different temperatures to obtain a demand versus
temperature correlation and determination of mixing efforts.

*The Distribution of Heavy Metals in Reef-Dwelling Grou-
pers in the Gulf of Mexico and Bahama Islands. Dan D. Taylor
andThomas]. Bright. May 1973. 249 pages. TAMU-SG-73—-208.
NTIS-COM-73-11311.

Grouper species of the Epinephelus complex (Family

Serranidae) from reefs or reef banks in the Gulf of Mexico and
Caribbean Sea were analyzed for heavy metals (Hg, As, Cd, Pb,
Cu, Zn). Correlation between concentrations of heavy metals
and growth factors (age, weight, standard length) indicated
differences between members of the same species as well as
interspecific differences. A hypothesis is proposed whereby
low phosphate reef waters resultsin accumulation of arsenic by
reef organisms, implying a natural mechanism rather than a
pollution problem.

1973-74

Management of Tank Washings in Marine and Coastal Com-
merce, John Ball, Donald G. Adams and Charles Alva Stryker.
February 1975.74 pages. $3. TAMU-SG-74-221. NTIS-COM-
75-11087/AS.

A one-year project directed toward developing a manage-
ment plan for treating and disposing of tank-cleaning wastes
from barge-cleaning facilities is described. The project was
limited to shipyards along the Texas Gulf coast and included
both field and laboratory investigations. Background informa-
tion was obtained primarily from companies engaged in tank-
cleaning and treatment of wastewater and from personnel
involved in regulating tank-cleaning activities. Presently, the
ten commercial companies heavily engaged in barge~leaning
activities in Texas generate 75 to 100 million gallons of wastewa-
ter per year. Characteristics of this wastewater, its pollution
potential and present treatment methods are discussed. A sys-
tem designed to adequately treat the wastewater and enhance
the water quality of the Texas Gulf coast is proposed.

1974-75

The Interrelationship of Material Toxicity, Stream Properties
and Quantity of Spilled Material in Assessing the Risk of
Hazardous Material Spills. Paul Alfred Jensen and Roy W.
Hann, Jr. May 1976. 261 pages. $5. TAMU-SG-75-212. NTIS-
COM-75-11219/AS.

Current status of regulatory efforts for bulk carriage of oil
and hazardous materials is reviewed. The hazard posed to
water resources is examined using the method of risk analysis.
A weakness of present regulatory efforts is identified. With risk
defined as the product of spill probability and severity, a
procedure is suggested to better quantify one element of water
pollution risk: severity of spillimpact, concentration of material
in the water and the concentration at which the material causes
acute toxic effects. Methods are developed to quantify spill
concentration in the water on a relative scale for use with
existing relativetoxicity ratings. Twenty-five figures, four tables,
three appendices.

Analytical Models for the Evaluation of Supplemental Aera-
tion in Texas Estuaries. Clark Alan Benson, Roy W. Hann, Jr.
and Tom W, Reynolds, January 1976. 132 pages. $3. TAMU-
5G-75-213. NTIS-PB-259-098/AS.

Inthis studya one-dimensional dynamic mathematical model
was developed for computer solution of estuarine dispersion
problems. The math model was based on the one-dimensional
mass transfer equation for the longitudinal distribution of a
substance in a variable area estuary. Finite-difference approxi-
mations of the mass transfer equation were used to develop the
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numerical model. Several researchers have used similar model-
ing techniques, and a summary of their work is included. The
mathematical model described in this work was applied to three
dispersion problems.

1976-77

*History of Ocean Dumping in the Gulf of Mexico. Roy W.
Hann, Jr., Thomas F. Zapatka, Marchi C. Zapatka and Charles
Baskin. October 1976. 95 pages. TAMU-5G-77-201. NTI1S-PB-
262-441/AS.

Past and present ocean disposal practices in the Gulf of
Mexico are discussed, The Gulfis defined with regard to physi-
cal, chemical and biological characteristics. Currents, tempera-
tures, salinities, and major river systems that drain into the Gulf
are presented. Economic importance relating to fisheries, oil,
and gas reserves are discussed. Permitting systems - EPA and
Corps of Engineers - are presented.

*Evaluation of Safety Factors with Respect to Ocean Disposal
of Waste Materials. Thomas  F. Zapatka and Roy W. Hann, Jr.
November 1976. 93 pages. TAMU-SG-77-202, NTIS-PB-263—
400/AS,

Bioassay studies, available literature and research concern-
ing chronic effects of ocean disposal are reported. Correlations
between acute and chronic toxicities for known hazardous
materials are investigated and defined. Variables considered
include development stage, toxicant concentration, exposure
time, specific or non-specific reactions, lifetime of the com-
pound, reaction with other chemicals and bicaccumulation.

Maintenance Dredging Effects on Vegetation Adjacent to the
Gulf Intracoastal Waterway-Cedar Lakes Section. Randy
Vaughn and Clarissa Kimber. June 1977. 64 pages. $3. TAMU-
SG-77-207. NTIS-PB-269-568/AS.

The relationship of dredged materials deposition and bank
erosion to habitat condition and vegetation is examined in six
sites along the Gulf Intracoastal Waterway in Brazoria County,
Texas. Vegetation maps of an abstract nature depict the pattern
of assemblages for each site, Alternatives for the placement and
management of dredged materials are presented which allow
some contro] of the distribution and composition of vegetation.

1977-78

Supplemental Aeration System Design for the Houston Ship
Channel. Thomas Wayne Hoskings, Tom D. Reynolds and Roy
W. Hann, Jr. October 1978. 220 pages. $5. TAMU-SG-78-201.
NTIS-PB-279-959/AS.

The oxygen demand on the Houston Ship Channel exceeds
its naturai assimilative capacity. Dissolved oxygen (DO) is
depleted so that warm weather and low flow commonly pro-
ducezero DOconcentrationin the upper 14 miles of thechannel.
This study develops and demonstrates a technique for design-
ing an in-channel supplemental aeration system as an alterna-
tive to advanced waste treatment. A mathematical model is
used to calculate the capacity of systems capable of producing
2and 4 milligrams per liter (mg /1) DO under critical conditions,
and to locate aeration equipment for maximum efficiency. A
general system design consisting of required oxygen transfer
capacities under critical and average conditions, and site loca-
tions is developed. Side-stream oxygenation, diffused aeration,
diffused oxygen and surface aeration systems are evaluated for
their ability to meet the requirements of the general design, for
their economic desirability, and for their physical feasibility.
The 1975 cost of supplemental aeration by side-stream oxygen-
ation is estimated at 2.0 to 2.5 cents per pound of oxygen
transferred.

Environmental Management of a Ship Channel-Harbor Com-
plex. Marvin William Reavis and Roy W. Hann, Jr. November
1977. 145 pages. $4. TAMU-SG-78-202. NTIS-PB-278-145/
AS.
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This study discusses the environmental management of a
typical ship channel-harbor complex located along the Texas
Gulf Coast. Available information is supplemented by field
studies of the Port of Corpus Christi Inner Harbor, along witha
non-point-source pollution study of the Port of Brownsville
watershed. Most important pollution sources and how to coun-
teract their impacts are explained. Long-range environmental
implications of various activities are discussed to facilitate
decisions by management entities that are conducive to both an
active industrial climate and a healthy environment.

Technical and Philosophical Aspects of Ocean Disposal.
Marchi C. Zapatka and Roy W. Hann, Jr. November 1977, 170
pages. $4. TAMU-SG-78-203. NTIS-PB-279-971/AS.

Seven major technical aspects of ocean disposal are dis-
cussed in this report, They include qualitative and quantitative
aspects of waste materials, disposal methods, transport of ma-
terials through water, effects of wastes, legislation, regulations,
critical quantities, disposal sites, alternatives to ocean disposal
and futuretrendsof this disposal method. Twenty-two philoso-
E;\ies relating to ocean disposal arediscussed, and relationships

ween technical aspects and philosophies are shown in fig-
ures. This report can serve as a reference for educational,
governmental, industrial and decision-making bodies.

Environmental Considerations Relating to Operation and
Maintenances of the Texas Gulf Intracoastal Waterway. Wesley
P. James, Steven Giesler, Robert DeOtte and Masamichi Inoue.
November 1977. 230 pages. $5. TAMU-SG-78—204. NTIS-PB-
278-146.

This study aims to identify potentially adverse environmen-
tal factors (other than dredging) associated with operation and
maintenance of the Gulf Intracoastal Waterway (GIWW). This
includes physical, chemical and biological information; field
sampling programs; evaluation of water and sediment quality;
circulation studies; and recommendations for operation of the
Waterway. '

1978-79

*Naturally Occurring Hydrocarbon Seeps in the Gulf of Mexico
and the Caribbean Sea. Richard A. Geyer. 1979. 20 pages.
TAMU-5G-79-806. NTIS-PB-301-376.

Countless substances enter the oceans as a result of material
usage and energy production by society. Some are alien to the
marine system, but others have already existed for millions of
years. Petroleum hydrocarbons found today in the ocean are
derived from several significant sources. These include hydro-
carbons released into the marine environment resulting from,
(1) mankind's need for energy and transportation, (2) from
hydrocarbons produced by the marine organisms themselves,
and (3) from hydrocarbons originating from natural geologic
processes causing them to seep upward to the sea floor.

1979-80

GalvestonIsland - A Changing Environment. ArthurR. Benton,
Jr., Carolyn A. Clark and Wallace W. Snell. January 1970. 46
pages, 9 photographs. $2. TAMU-5G-80-201.

This is the final report of a one-year remote sensing study of
baseline conditions at Galveston Island, Texas. The purpose of
the study was to provide the City of Galveston witE environ-
mental documentation needed to guide the future development
of theisland. Discussed are thegeneralappearanceof theisland,
vegetation systems, beach erosion, the impact of construction,
and the maps which have been produced as a result of this
project. The researchers concluded that two distinct barrier
island regimes are now being threatened by natural forces and
by currently unrestricted human activities. The wetlands sys-
tem, which includes all of the areas bayward of the dune crest,
is being both diminished and stressed by overgrazing and by
construction. The beach areas, running from dune top to the
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shoreline, are under the combined attack of coastal erosion,
vehicular traffic and beachfront construction.

*Failure of Indicator Bacteria to Reflect the Occurrence of
Enteroviruses in Marine Waters. Charles P. Gerba, et al., In
AJPH, November 1979.Vol. 69, No. 11, pp. 1116-1119. 2 tables.
TAMU-SG-80-805.

The results of several studies conducted along the upper
Texas Gulf coast, where a substantial amount of quantitative
virological data were collected, are compared to bacteriological
indicators and other environmental factors on a statistical basis.
Variables common to all these studies were analyzed by multi-
variate regression. Although multivariate analysis indicated
that the number of viruses detected in water was related to
rainfall, salinity, and total coliforms in the water, the amount of
variation in the number of viruses accounted for by these factors
was not large enough to make them good predictors. Enterovi-
ruses were detected 43 percent of the time in recreational waters
considered acceptable as judged by coliform standards, and 44
percent of the time when judged by fecal coliform standards,
Enteroviruses were detected 35 percent of the time in waters
which met acceptable standards for the shellfish-harvesting.
Our failure to correlate the occurrence of enteroviruses in
marine waters with indicator bacteria, and the frequent occur-
rence of enteroviruses in water which met current bacteriologi-
cal standards, indicates that these standards do not reflect the
occurrence of enteroviruses, and perhaps other human patho-
genic viruses, in marine waters.

*Field Evaluation of Methods for the Detection of Enteric
Viruses in Marine Sediments. C.P. Gerba, EM. Smith, G.E.
Schaiberger and T.D. Edmond. In Special Technical Publication
673, American Society for Testing and Materials. 1979. pp. 64-74,
4 tables, 2 figures. TAMU-5G-80-806.

This report describes a recently developed method for the
quantitative detection of enteroviruses in estuarine sediments.
The method involves the elution of enteroviruses adsorbed to
sediment with a solution of 0.05 M ethylenediaminetetraacetate
(pH 11.0). The volume of the eluate is then reduced by mem-
brane filter adsorption-elution into an economically assayable
volume (30 to 50 ml). In laboratory experiments poliovirus type
1 (strain LSc) could be recovered from 400-ml volumes of wet
sediment with an overall efficiency of 50 percent. Using this
method enteroviruses wererecovered from sediments of coastal
areas receiving sewage discharges in both Texas and Florida.
These field studies indicated a 10- to 10,000-fold greater concen-
tration of enteroviruses in the sediment than in the overlying
water on a volume basis. In laboratory studies, enteroviruses
were found to survive longer in estuarine sediments than in
estuarine water.

Bacierial Indicators and Environmental Factors as Related to
Contamination of Oysters by Enteroviruses. Charles P. Gerba,
Sagar M. Geyal, Irina Cech and Gregory F. Bogdan. In Journal of
Food Protection, Vol. 43, No. 2.1 table. $1. TAMU-SG-80-812.
NTIS-PB-81-112-393.

Studies along the upper Texas Gulf coast, where a substan-
tial amount of quantitative virological data was collected, are
compared statistically to bacteriological indicators and cther
environmental factors. A product-moment correlation matrix
showed that there was a moderate correlation between viruses
in water and tota] coliforms in water, total coliforms in oysters
and fecal coliforms in oysters. However, no correlation was
found between viruses in water and viruses inoysters. The only
significant regression coefficient found for the model relating
the concentration of viruses in the water to bacterial indicators
and other environmental variables was concentration of
coliforms in oysters. Multiple regression analysis showed that
approximately 25 percent of the variance in the number of
viruses detected in water was statistically accounted for by the
linear correlation with the total coliformsinoysters. Theamount
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of variation in the number of viruses explained by thisindicator,
however, was not large enough to make the concentrations of
coliforms in oysters a good predictor of the concentration of
viruses in water, Furthermore, not one of the bacterial or other
environmental variables was found to bea good predictorofthe
concentration of viruses detected in oysters,

*Stability of Simian Rotavirus in Fresh and Estuarine Water.
Christon ]. Hurst and Charles P. Gerba. In Applied and Environ-
mental Microbiology, Vol. 39, No. 1, pp. 1-5. January 1980. 3
figures. $1. TAMU-SG-80-814.

The rates of inactivation of poliovirus 1, echovirus 7,
coxsackievirus B3, and simian rotavirus SA11 were compared
in polluted and nonpolluted fresh and estuarine water samples.
The study was done in two parts, comparing virus survival in
samples taken 1 year apart from the same sites, The survival
studies were performed at 20°C and at the natural pH of the
water samples. In the first part of the study, the time required for
a3-log,, reduction in theinitial virus titers was 2 to 3 days in the
estuarine water samples and varied from 3 to >14 days in the
freshwater samples. In the second part of the study, no clear
distinction was found between survival of viruses in freshwater
samples and survival in estuarine water samples. The time
required for a 3-log,, reduction in the initial virus titers in the
second part of the study varied from 12 to >14 days. This
indicates that there is a nonseasonal change in factors in the
water which affect virus survival. In this study SA11 survival
time (used as a model for human virus) was well within the
range exhibited by the enteroviruses, indicating that it also is
environmentally stable in natural waters.

Relationships Between Environmental Factors, Bacterial In-
dicators, and the Occurrence of Enteric Viruses in Estuarine
Sediments. Raymond L. LaBelle, et. al. In Applied and Environ-
mental Microbiology, Vol. 39, No. 3, 1980. pp. 588-596. 3 tables, 3
figures. $1. TAMU-5G-80-815. NTIS-PB-80-209-372.

Current standards for evaluation of public health safety of
recreational and shellfish-harvesting waters are based upon
bacteriological analysis, but do not include an evaluation of the
number of viruses. The objective of this study was to determine
the occurence of enteric viruses in estuarine sediments and to
find a relationship, if any, between the presence of viruses in
seawater or sediment or both, and various biological and
physiochemical characteristics of theenvironment. Viruses were
found in greater numbers in sediment that in overlying seawa-
ter on a volume basis. Several types of enteroviruses were
isolated: coxsackievirustypes A16, Bl, and B5, echovirustypel,
and poliovirus type 2. On several occasions, viruses were iso-
lated from sediments when overlying seawaters met bacterio-
logical water quality standards for recreational use. Statistical
analysis of the relationship between viruses in seawater or in
sediment and other variables measured yielded only one sig-
nificant association: the number of viruses in sediment was
found to be positively correlated with the number of fecal
coliforms in sediment, No other physical, chemical, or biologi-
cal characteristic of seawater or sediment measured showed
statistically significant association with viral numbers. No cor-
relation was found between bacterial indicators and virus in the
overlying waters.

Influence of Estuarine Sediment on Virus Survival Under
Field Conditions. Raymond L. LaBelle and Charles P. Gerba. In
Applied and Environmental Microbiology, Vol. 39, No. 4, 1980. pp.
749-755. 3 figures, 2 tables. $1. TAMU-SG-80-816. NTIS-PB-
81-119-216.

The survival of poliovirus I (LSc) and echovirus I (Farouk) in
estuarine water and sediment was studied in Galveston Bay,
Texas. Viruses were suspended in estuarine water and sedi-
ment both in dialysis tubing and in chambers constructed with
polycarbonate membrane walls. Virus inactivation rates in
seawater were similar in both types of chambers. Virus adsorp-
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tion to sediment greatly increased survival time. The time
required to inactivate 99 percent (T-99) of poliovirus increased
from 1.4 days in seawater alone to 6.0 days for virus adsorbed
to sediment at a relatively nonpolluted site. At a more polluted
site, poliovirus T-99 inactivation time was increased from
approxiametely one hour to 4.25 days. These data show that the
microbiological quality of sediment may be an important indi-
cator of the public health safety of recreational estuarine areas
which is currently not evaluated but which should be consid-
ered in the evaluation of microbiological hazards present in
such areas.

*Distribution of Viral and Bacterial Pathogens in a Coastal
Canal Community. Charles P. Gerba, Sagar M. Goyal, Eric M.
Smith and Joseph L. Meinick. In Marine Pollution Bull., Vol. 8,
1977. pp. 279-282.1 figure, 3 tables. TAMU-5G—80-819. NTIS-
PB -81-102-303.

Significant concentrations of human enteric viruses and
bacteria were found to be present in the water and sediment of
acoastal canal community into which secondarily treated sew-
age was being discharged.

*Development of a Quantitative Method for Detecting En-
teroviruses in Estuarine Sediments. Charles P. Gerba, Eric M.
Smith and Joseph L. Melnick. In Applied and Environmental
Microbiology, Vol. 34, No. 2, pp. 158-163. August 1977. 9 tables.
TAMU-SG-80-820. NTIS-PB-81-102-436.

Several investigators have reported on the detection of en-
teric viruses in the marine sediments, but none determined the
efficiency of their methods and only limited volumes of sedi-
ment were sampled. The purpose of this investigation was to
develop a quantitative method for detecting enteroviruses in
marine sediments so that their relative proportion to viruses
freely suspended in estuarine water could be more accurately
determined. Poliovirus was found to adsorb readily to natural
marine sediments collected along the Texas Gulf coast. A num-
ber of substances wereevaluated for theirability to eluteadsorbed
viruses. A solution of 10 percent fetal calf serum adjusted to pH
10.5 and 0.05 M ethylenediaminetetraacetate (pH 11.0) were
found to be the best eluents, Using ethylenediaminetetraacetate
as an eluent, it was possible to eluate into an economically
assayable volume (30 to 50 ml). Poliovirus could be recovered
from the sediment with an overall efficiency of 50 percent. This
method was found to be satisfactory for the recovery of natu-
rally occurring animal viruses in estuarine sediments fromthe
upper Texas Gulf coast.

*Occurrence and Distribution of Bacterial Indicators and
Pathogens in Canal Communities Along the Texas Coast.
Sagar M. Goyal, Charles P. Gerba and Joseph L. Melnick. In
Applied and Environmental Microbiology, /vol. 34, No. 2. pp. 139-
149, August 1977.7 tables, 6 figures. TAMU-SG-80-821. NTi5~
PB-81-106-395.

Increased construction of residental canal communities along
the southern coastline of the United States has led to a concern
about their impact on water quality. Pollution of such dead-end
canals is potentially hazardous because of their heavy usage for
recreational activities. Coliforms, fecal coliforms, and
salmonellae in the surface water and bottom sediments of six
selected residental coastal canals were monitored over a period
of 17 months. No statistically significant relationship was ob-
served between the organism concentrations and temperature,
pH, turbidity, and suspended solids content of the water. An
inverse relationship between the concentration of indicator
organism and salinity of water was found, however, to occurat
a99.9 percent level of significance. All of the microorganisms
studied were found to be present in greater numbers in sedi-
ments than in the overlying water, often by a factor of several
logs. Heavy rainfall resulted in large increases in the number of
organisms in both water and sediment samples. Our results
indicate that bottom sedimentsin the shallow canal systems can

*— Asterik indicates out-of-print

act as reservoirs of enteric bacteria, which may be resuspended
in response to various environmental factors and recreaticnal
activities.

*Prevalence of Human Enteric Viruses in Coastal Canal Com-
munities. Sagar M. Goyal, Charles P. Gerba and Joseph L.
Melnick. In Journal Water Pollution Conirol, pp. 2247-2256. Octo-
ber 1978. 5 tables, 1 figure. TAMU-5G-80-822. NTIS-PB-81-
102-345.

Coastal canal communities provide waterway accesstoindi-
vidual residental units and are increasingly popular along the
Texas Gulf coast. A 1969 survey revealed a total of 58 canal
communities along the Guif coast, most of which are situated in
Galveston County. The present study of canal communities
offered an opportunity to apply recent advances in virus con-
centration methodology to the study of areas where treated
wastewater was being discharged and areas which usually met
current bacteriological standards for recreational use and shell-
fish harvesting. Several residental canal systems were studied
to assess the nature, extent, and sanitary significance of human
enteric viruses in these waters and to determine the relation-
ship, if any, between the presence of viruses, indicator bacteria,
and other physiochemical characteristics of the water in these
canals.

*Concentration of Enteroviruses from Large Amounts of Tap
Water, Treated Sewage and Seawater. Charles P. Gerba, et al.
In Applied and Environmental Microbiology, Vol. 35, No. 3, pp.540-
548. March 1978. 4 tables, 3 figures. TAMU-SG-80-823. NT{S-
PB-81-106-403.

Methods are described for the efficient concentration of an

enterovirus from large volumes of tap water, sewage, and
seawater. Virus in acidified water (pH 3.5) in the presence of
aluminum chloride was adsorbed to a 10-inch (ca. 254 cm)
fiberglass depth cartridge and a 10-inch pleated epoxy-fiber-
glass filter in a series at flow rates of up to 37.8 liters (10 gallons)
per min. Adsorbed viruses were eluted from the filters with a
glycine buffer (pH 10.5 to 11.5), and the eluate was reconcen-
trated by using a combination of aluminum flocculation fol-
lowed by hydroextraction. With this procedure, poliovirus in
large volumes of tap water, seawater, and sewage could be
concentrated with an average efficiency of 52, 53, and 50 per-
cent, respectively. It was demonstrated that this method is
capable of detecting surface solid-associated viruses originat-
ing from sewage treatment plants. No difference in virus recov-
ery between laboratory batch studiesand a set-up with acid-salt
injection was found. This unified scheme for the concentration
of viruses has many advantages over previously described
systems. These include: high operating flow rates, low weight
and small size, effectiveness with a variety of waters with
widely varying qualities, and filters with a high resistance to
clogging.
*Characterization of Sewage Solid-Associated Viruses and
Behavior in Natural Waters. Charles P. Gerba, Charles H. Staff
and Marc G, Abadie. In Water Research, Vol. 12. pp. 805-812. 8
tables. TAMU-SG-80-824.

The association of bacteriophages and animal viruses with
solids has been demonstrated to have a protective effect, result-
ing in enhanced survival in natural waters and resistance to
inactivation by chlorine. In this study, attempts were made to
differentiate solid-associated viruses and freely suspended vi-
ruses in secondarily treated sewage by the retention of sewage
solids on membrane filters treated with fecal calf serum to
prevent adsorption of freely suspended virus. Solid-associated
viruses collected on membrane filters wereeluted with pH11.5,
0.05 M glycine buffer. The percentage of the total coliphageand
animal virus associated with solids in secondarily treated sew-
age discharges ranged from <1.0 to 24 percent and 3 to 100
percent respectively. The largest quantity of solid-associated
coliphage was attached to particles greater than 8.0 um and less
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than 0.65 pum in size. Tapwater, lake water and estuarine water
were all capable of eluting solid-associated coliphages. Elution
of coliphages in marine water appeared to be related to the
salinity of the water. Coliphages eluted from sewage solids in
seawater could readsorb to naturally occurring marine sedi-
ment,

*Role of Sediment in the Persistence of Enteroviruses in the
Estuarine Environment. Eric M. Smith, Charles P. Gerba and
Joseph L. Melnick. In Applied and Environmental Microbiology,
Vol. 35, No. 4, pp. 685-689. April 1978. 4 figures, 1 table. TAMU-
SG-80-825.

The survival of four enteroviruses commonly found in sew-
ageeffluents was examined when the viruses were adsorbed to
marine sediments in estuarine water and compared with virus
survival in estuarine water alone. Echovirus 1, coxsackieviruses
B3and A9, and poliovirus 1 survived longer when associated
with marine sediment. When the estuarine water was polluted
with secondarily treated sewage affluent, virus survived for
prolonged periods in sediments, but not in the overlaying
estuarine water.

*Detection and Occurrence of Enteric Viruses in Shellfish: A
Review. Charles P. Gerba and Sagar M. Goyal. In Journal of Food
Protection, Vol. 41. No. 9. pp. 743-754. September 1978, 3 tables.
TAMU-5G-80-826.

During feeding, bivalve mollusks (cysters, musselsand clams)
canaccumulate pathogenichuman enteric viruses when present
in sewage-polluted seawater. It has been well established that
infectious hepatitis virus is transmitted by consumption of raw
or inadequately cooked shellfish, But because of the lack of
epidemiologic techniques, transmission of other enteric viruses
byshelifish has not been established. Other enteric viruses, such
as polio, echo, coxsackie and reo, have been detected in shell-
fish. Enteroviruses have been detected in shellfish taken from
both “open” and “closed” areas, based on bacteriological stan-
dards used at present in the United States. Field and laboratory
studies have indicated that enteric viruses can survive for long
periods in seawater and in shellfish. Recent advances in meth-
odology haveled to development of more rapid and less expen-
sivemethods for detection of a greater number of enteric viruses
inshellfish.

*R* Bacteria in Estuarine Sediments. Sagar M. Goyal, Charles
P.Gerbaand Joseph L. Melnick, In Marine Pollution Bulletin, Vol
10,1979. pp. 25-27. 2 tables. TAMU-SG—-80-827. NTIS-PB-81-
102-295.

Increased construction of coastal canal communities had led
toa deterioration of the water quality in the canals. In addition
to being used for recreational activities, the canals serve as a
dumping place for domestic sewage from these communities.
This study was conducted to determine the prevalence of trans-
ferable drug-resistant (R*) bacteria in six coastal canals. A
significantly higher number of R* bacteria (both pathogenicand
nonpathogenic) occurred in the bottom sediments than in the
overlaying water. These sediments can be resuspended follow-
ing rain, dredging, storms, boating, and diving, thus releasing
their bacterial populations into the overlaying water.

*Transferable Drug Resistance in Bacteria of Coastal Canal
Water and Sediment. Sagar M. Goyal, Charles P. Gerba and
Joseph L. Melnick. In Water Research, Vol. 13. pp. 349-356. 7
tables. TAMU-SG-80-828. NTIS-PB-81-102-279.

This study was undertaken to determine the comparative
incidence of drug-resistant coliforms and salmonellae in the
water and botiom sediments of six coastal canal communities
which are used heavily for recreational activities. Of a total of
423 coliforms, 300 fecal coliforms and 100 salmonella isolates
examined, 74.9 percent coliforms, 61.3 percent fecal coliforms
and71.0 percent salmonellae were resistant tooneor moreof the
12 antibiotics tested. Multiple resistance occurred in 48.9 per-
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cent coliforms, 32.7 percent fecal coliforms and 68.0 percent
salmonella strains. A total of 178 coliforms, 137 fecal coliforms
and 51 salmonella isolates were tested for the presence of
resistance transfer factors, and 53.9 percent, 53.3 percent and
56.9 percent isolates, respectively, were capable of transferring
their resistance patterns to Escherichia coli and /or Salmonella
choleraesuis recipient strains. A significantly higher number of
drug-resistant bacteria carrying R-factors (R*) was found to
occur in sediment than in surface water.

*Human Enteroviruses in Oysters and Their Overlying Wa-
ters. Sagar M. Goyal, Charles P. Gerba and Joseph L. Melnick. In
Applied and Environmental Microbiology, Vol. 37, No. 3, pp. 572-
581. March 1979. 5 tables, 1 figure. TAMU-SG-80-829. NTIS-
PB-81-102-352.

The presence of enteroviruses in oysters and oyster-harvest-
ing waters of the Texas Gulf coast was monitored over a period
of 10 months. Viruses weredetected in waterand oyster samples
obtained from areas both open and closed to shellfish harvest-
ing. Viruses were detected periodically in waters that met
current bacteriological standards for shellfish harvesting. No
significant statistical relationship was demonstrated between
virus concentration in oysters and the bacteriological and
physiochemical quality of water and shellfish. Viruses in water
were, however, moderately correlated with total coliforms in
water and oysters and with fecal coliforms in oysters. Total
coliforms in water were related to total coliforms and fecal
coliforms in oysters and to fecal coliforms in water. Fecal
coliforms in sediment were related only to total coliforms in
sediment. Among the physiochemical characteristics of water,
turbidity was related statistically to the organic matter content
of water and to fecal coliforms in water. There was a marked
effectof rainfall on thebacteriological quality of water, Of a total
of 40 pools of 10 to 12 oysters each, virus was found in 14 pools
ata concentration of 6 to 224 plaque-forming units per 100 g of
oyster meat. On five occasions, virus was found in oysters but
not in the everlying water. Similarly, viruses wereisolated from
17 water samples when no virus could be detected in oysters
harvested from the same sites. This study indicates that current
bacteriological standards for determining the safety of shellfish
and shellfish-growing waters do not reflect the occurrence of
enteroviruses.

*Influence of pH, Salinity,and Organic Matteron the Adsorp-
tion of Enteric Viruses to Estuarine Sediment. Raymond L.
LaBelle and Charles P. Gerba. In Applied and Environmental
Microbiology, Vol. 38, No. 1, pp. 93-101. July 1979. 3 tables, 11
figures, TAMU-SG-80-830. NTIS-PB-81-102-428.

This study was designed to determine the degree of adsorp-
tion of enteric viruses to marine sediment and factors contolling
this association. Adsorption and elution characteristics of sev-
eral enteroviruses and one rotavirus to estuarine sediments
were studied under varying conditions of pH, salinity, and
presence of soluble organics. Greater than 99 percent of the
added poliovirus T(L5¢), coxsackievirus B3 (Nancy),
echovirus type 7 (Wallace}, and rotavirus (SA-11) adsorbed to
sediment. Echovirus 1 (Farouk) and a recent isolate typed as
coxsackievirus B4 adsorbed significantly less than poliovirus 1
under similar conditions of varying salinity and pH. The pres-
ence of soluble organic matter, in the form of secondary sewage
effluent or humic acid, did not affect these patterns of adsorp-
tion. Only echovirus 1 (Farouk) desorbecrawhen the pH or
salinity was altered and then only to a small extent. Three recent
isolates of echovirus 1 and echovirus 29 (strain JV-10) also
demostrated varying amounts of adsorption tosediment. These
data indicate that enteric viruses can become readily associated
with sediment in the estuarine environment and that this asso-
ciation may play a major role in their hydrotransportation and
survival.

*Indicator Bacteria and the Occurrence of Viruses in Marine
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Waters, Charles P. Gerba. In Aquatic Microbial Ecology. 1980. pp.
348-355. TAMU-SG-80-834. NT1S-PB-81-102-410

The release of human pathogenic viruses into the marine
environment through sewage outfalls and polluted rivers has
been an area of concern from the recreational standpeint and as
a threat to important shellfish-growing areas. Human patho-
genic enteric viruses (i.e., poliovirus, adenovirus, infectious
hepatitis virus, etc.) usually occur in domestic sewage and
survive in significant numbers even after conventional second-
ary treatment, including chlorination. They can also survive in
seawater and marine sediments for a few days to several weeks
and have been detected in coastal bathing and shellfishing
waters. Theeating of raw or inadequately cooked shellfish from
polluted water is known to lead to the transmission of hepatitis
and gastroenteritis. Hundreds of cases of shellfish-transmitted
hepatitis have been rted, and enteric viruses have been
detected in oysters taken from the East and Gulf coasts of the
United States.

1980-81

Type and Strain Dependence of Enterovirus Adsorption lo
Activated Sludge, Soils and Estuarine Sediments. Charles P.
Gerba, Sagar M. Goyal, Christon J. Hurst and Raymond L.
LaBelle. In Water Research, Vol. 14, 1980, pp. 1197-1198. 1 table.
$1. TAMU-SG-81-805. NTIS-PB-81-199-481.

This study was undertaken to determine if quantitative
differences existed in adsorptive behavior between different
types and strains of enteroviruses toward surfaces known to
influence their distribution in nature. Poliovirus type 1 (strain
LSq), echovirus types 1, 7 and 29, and coxsackievirus types B4
and B3 were used as reference reagents. Several enteroviruses
isolated from groundwater beneath a wastewater land disposal
site also were studied. Theseincluded threesstrains of echovirus
type 1, and two strains of coxsackievirus type B4.

Results indicate that virus adsorption to natural solids is not
only dependent on the type of virus but on the specific strain as
well. The greatest variability in adsorption of the different
viruses was seen in their behavior toward the soil samples and
theleast with theestuarine sediments. Itis possiblethat the high
salt concentration of seawater may act to lessen the difference in
adsorptive capacity of the solid. Many of the viruses which
adsorbed tly to soil also adsorbed to a lesser degree to
sludge ancf:e?diment.

Thermeostabilization of Enterviruses by Estuarine Sediment.
Pei-Fung Liew and Charles P. Gerba. In Applied and Environmen-
tal Microbiology, Vol. 40, No. 2, August 1980. pp. 305-308. 5
figures. $1. TAMU-SG-81-808. NTIS-PB-81-194-698.

Theeffect of estuarine sediment onthe thermoinactivationof
poliovirus typel and echovirus type [ was evaluated. Poliovirus
survival was prolonged at 24 and 37°C but not at 4°C in the

resence of sediment over the time periods observed. Further
inactivation studies were performed at 50 and 55°Cto maximize
thermal effects, and similar protection was observed. The su-
rnatant fluid from a mixture of seawater and sediment
lacked the protective effect against thermoinactivation, sug-
gesting that prelonged virus survival in the presence of sedi-
ment was due to adsorption to particulates. From these obser-
vations, itappearsthat the adsorption of enteroviruses to estua-
rine sediments may play a significant role in protecting them
against thermoinactivation.

Phytogeography of South Padre Island, Texas. Robert 1. Lonard
and Frank W. Judd. In the Southwestern Naturalist 25(3), Novem-
ber 14, 1980. pp. 313-322. 2 tables. $1. TAMU-5G-§1-813.
NTIS-PB-81-199-879.

Phytogeographic affinities of native flora of South Padre
Island, Texas, are analyzed and probable dispersal agent(s) for
each species are identified. The native flora consists of 99
species. Forty-four percent of the species also occur on the
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adjacent Texas mainland and 28 percent of the native species
have tropical affinities. Only three species probably have dis-
persed from the island to the mainland. Two species may be
endemic to Padre Island and the Tamaulipan barrier islands.
Most of the tropical species have reached the island by oceanic
drift, but the most important dispersal agents for the native
species are birds. Man is responsible for the introduction of 117
species, which are listed.

Accumulation of Glutamate in Sea Anemones Exposed to
Heavy Metals and Organic Amines. Margaret R. Kasschau,
Merton M. Skaggs and Edward C. M. Chen. In Bulletin of
Environmental Contaminant Toxicology 25 (1980), pp. 873-878. 2
tables. $1. TAMU-5G-81-815. NTIS-PB-81-197-956.

The Gulf Coast sea anemone, Bunodosoma cavernata, was
used as the test animal, and free amino acid levels of whole
animals were measured following stressed conditions. The
animals were exposed to sublethal concentrations of the metals,
mercuric chloride and cadmium chloride, and the organic
amines, aniline, diethanol amine (DEA) and ethylene diamine
(EDA). Chloride salts of mercury and cadmium were chosen in
preference to other anions because chloride is the most abun-
dant anion in seawater. These two particular metals were cho-
senas challengecompounds dueto their high toxicity in aquatic
systems. The three organic amines were chosen for their rela-
tively high water solubility and low vapor pressure in an
aqueous solution, thus ensuring that the toxic compound is
retained in the test solution. Since organic amines are used
extensively in the Gulf Coast industrial complex, thereis a high
probability of these compounds contaminating the marine en-
vironment.

Uptake and Survival of Enteric Viruses in the Blue Crab,
Callinectes sapidus. T.W.Hejkal and C. P. Gerba. In Applied and
Environmental Microbiology, Vol. 41, No. 1, January 1981. pp. 207-
211. 3 figures. $1. TAMU-5G-81-816.

Uptake of poliovirus 1 by the blue crab, Callinectes sapidus,
was measured to assess the likelihood of contamination by
human enteric viruses. Virus was found in all parts of the crab
within 2 hr after the crab was placed in contaminated artificial
seawater. Highest concentrations of virus were found in the
hemolymph and digestive tract, but the meat also contained
virus. Concentration of virus in crabs generally was less than in
the surrounding water. Changes in salinity did not substan-
tiallyaffect therate of accumulation. Anincreaseintemperature
from 15 to 25°C increased the rates of both uptake and removal.
Poliovirus survived up to 6 days in crabs at a temperature of
15'Cand a salinity of 10 g/kg. When contaminated crabs were
boiled, 99.9 percent of poliovirus 1, simian rotavirus SA11, and
a natural isolate of echovirus 1 were inactivated within 8 min.
These data demonstrate that viruses in crabs should not pose a
serious health hazard if recommended cooking procedures are
used.

The Terrestrial Flora of South Padre Island, Texas. Robert I.
Lonard and Frank W. Judd. July 1981. 74 pages. $4.95 TAMU-
SG—81-824. Order from Publications Department, Texas Memorial
Museum, The University of Texas at Austin, 2400 Trinity, Austin,
Texas 78705.

This indexed field guide with key and illustrated glossary is
intended to enable the user to identify the flowering plants of
South Padre Island as well as plants on other Texas barrier
islands and on the Mexican barrier islands. It should be useful
to teachers, students, coastal zone managers and individuals
conducting environmental impact assessments. The keys are
based on collections deposited in the Pan American University
Herbarium. A illustrated glossary of technical terms and an
index of generic and common names of plants are included.

1981-82
*Investigations into the Protective Effect of Estuarine Sedi-
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ment on Virus Survival. Raymond LaBella and Charles P,
Gerba. In Water Research 16 (1982). pp. 469-478. 3 tables, 7
figures. TAMU-SG-82-819.

It has been shown that enteric viruses readily adsorb to
estuarine sediments and that this association acts to prolong
their survival in marine waters. This study sought to ascertain
whether sediment protects virus from any one specific inacti-
vating factor and to define the properties of sediment respon-
sible for such protection. Laboratory studies demonstrated that
sediment was capable of protecting poliovirus 1 (strain LSc)
from the inactivating effects of microorganisms, heat and salts.
Ananaerobic environment did not influence virus survival. The
presence of bacterial nutrients was found to enhance virus
survival, possibly by virus adsorption to the resulting bacterial
population; however, organic material naturally present in

iment did not enhance virus survival in sea-water. Virus
adsorption to sediment appears to be the most important char-
acteristic of the virus and sediment interaction that retards virus
inactivation.

1982-83

Simple Apparatus for Collecting Estuarine Sediments and
Suspended Solids to Detect Solids-Associated Virus. Theodore
G. Metcalf and Joseph L. Melnick. In Applied and Environmental
Microbiology 45(1): 323-327 (1983). 3tables, 2 figures. $1. TAMU-
5G-83-817.

Laboratory trials of a new sampler for collecting estuarine
sediment-associated viruses resulted in a recovery effective-
ness averaging 30 percent for two enteroviruses and rotavirus
SA11. A minimal recovery potential of 54 percent was calcu-
lated when losses caused by inadequacies in the virus-concen-
tration procedure were excluded. Viruses associated with sedi-
ments and suspended solids were collected with the sampler.
Recoveries of 61 and 60 percent of poliovirus and rotavirus,
respectively, were obtained for saltwater-suspended, solids-
associated virus. The unique advantage of the sampler for
selective collection of virus-associated top layers of sediment,
plus collection over extensive areas, resulted in recovery of
more virus than was obtained with a commonly used dredge-
type sampler.

1983-84

Plants of the Texas Shore - A Beachcomber’s Guide. Mary
Michael Cannatella and Rita Emigh Arnold. March 1985. 78
pages, photographs, 1 map. $5.95 (plus shipping and applicable
sales taxes). TAMU-SG-84-301. Order from Texas A&M Uni-
versity Press, Texas A&M University, College Station, Texas
77843.

Each year thousands of tourists flock to the Texas shores,
where land meets sea for nearly 400 miles. The coastline teams
with life, from tiny ghost crabs scurrying across sandy beaches
to whooping cranes standing five feet tall. But plants—the basis
of lifein the wetlands and a source of beauty and diversity—are
often ignored as a part of the background mosaic of seaand sun.
This paperback book, skillfully blending Fhotographs anddraw-
ings with a readable text, is a handy field guide for anyone
wishing to explore plant life along the Texas coast. In nontech-
nical language, the authors offer readers a firsthand glimpse of
coastal flora in its various habitats: barrier island, bays and
marshes and chenier plains. The book, which also includes
information on the many state parks and wildlife refuges of the
area, is an invaluable guide for tourists and amateur naturalists
visiting Texas shores.

B-Alanine Metabolism and High Salinity Stress in the Sea
Anemone, Bunodosoma cavernata.M.R. Kasschau,C M. Skisak,
J.P. Cook and W.R. Mills. In Journal of Comparative Physiology
Bulletin 154:181-186 (1984). 6 tables. $1. TAMU-SG-84-807.
During high salinity stress, £-alanine accumulates to high
levels in the sea anemone, Bunodosoma cavernata. Following a
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salinity increase from 26%. to 40%. £-alanine increased 28-fold
from 1.5 to 41.9 umoles/g dry weight. Both whole animal
studies and experiments with cell free homogenates indicate
that under high salinity conditions an increase in the rate of &-
alanine synthesis from aspartic acid as well as a decrease in the
rate of 8-alanine oxidation are responsible for the observed
accumulation of £-alanineis about three times greaterin anemo-
nes acclimated to 40%. than for those in normal salinity water
(26%e). B-alanine oxidation to CO, and acetyl-CoA proceeds 2.5
to 3 times slower in high salinity adapted B. cavernata than in
those acclimated to normal salinity. There is always a rapid
degradation of uracil to 8-alanine, but this does not change with
salinity.

Free Amino Acid Pool of a Sea Anemone: Exposure and
Recovery After an Oil Spill. M.R. Kasschau and C.L. Howard.
In Bulletin of Environmental Contamination and Toxicology 33:56-
62 (1984). $1. TAMU-SG—84-810.

Numerous studies have been performed to determine the
physiological effects of oil spills and water contamination on
marineanimals. Much has been learned about the physiological
effects of oil pollution even though the majority of these studies
have been performed under constant laboratory conditions
rather than a field situation. During a 19-month field study to
determine the effects of natural environmental parameters on
the FAA pools of the Gulf Coast sea anemone, Bunodosoma
cavernata (Howard and Kasschau 1980), an oil tanker collision
occurred about eight miles off Galveston Island. More than
95,000 barrels of Nigerian crude oil spilled, 85 percent of which
burned. The initial spill from the Burma Agata occurred on
November 1, 1979 with large leakages continuing for several
weeks. Oil reached shore in different areas at different times.
Therewas novisiblesign ofoil on the first collection date 13 days
after the spill, but 11 days later the anemones were covered with
an oil sheen. Because of this natural exposure to the oil, it was
decided to monitor the sea anemomes for the changes in the
FAA pool during the oil exposure and recovery period. Results
indicate that the sea anemome, Bunodosoma cavernata, can toler-
ateanoil sheen, atleast during cold weatherand normal salinity
conditions, without any dramatic change and immediate ad-
verse effects. The major changes in the FAA pool take about two
weeks to appear, and show up as increases in a number of
FAA’s. B. cavernata apparently returns to normal about seven
weeks following exposure.

1984-85

Airphoto Analysis of the Impact of Hurricane Alicia on
Galveston Island. Arthur R. Benton, Jr. and Jim M. Bolleter.
November 1984. 61 pages, 22 figures. $2. TAMU-SG-85-201.
NTIS-PB-85-220276/AS.

This study compares aerial photographs taken shortly after
the passage of Hurricane Alicia across Galveston Island, Texas,
August 1983, to similar photographic sequences taken in 1979,
1977,1967 and 1952, and other photos, The purpose of the study
was to quantify the erosional impact of the hurricane, and to
determine whether thatimpact was a departure from, or merely
a continuation of, the ongoing pattern of mid- to long-term
shoreline movement on the island. The authors conclude that,
considering the implications of the Texas Open Beaches Act and
the probability of continued long-term erosionalong Galveston’s
West Beach, purchase of a beachfront home in that area is a
chancy proposition at best. They suggest that any new water-
front structure be set back sufficiently far from the vegetation
linetoaccommodateat least 30 years of projected erosion for the
particular stretch of beach on which it is to be located.

*Time Related Changes in the Free Amino Acid Pool of the
Sea Anemone, Bunodosoma cavernata, During Salinity Stress,
Margaret R. Kasschau, Jo B. Ragland, Susan Q. Pinkerton and
Edward C.M. Chen. In Comparative Biochemical Physiology 79A(1):
155-159 (1984). 2 tables, 3 figures. TAMU-SG-85-801.



48 ... Environmental Quality

The sea anemone, Bunodosoma cavernata, is a relatively

eurhaline cnidarian tolerating salinities from 12 to 40 percent.
Taurine, glutamic acid and aspartic acid all showed some
increases with increased salinity. The amino acid showing the
greatest accumulation under high salinity conditions was 8-
alanine which increased 28-fold from 1.5 to 41.9 umol/g dry
weight when salinity was raised from 26 to 40 0/00. When B.
cavernata 'was subjected to increased salinity, B-alanine was
rapidly accumulated and reached maximum levels within 4
days. When salinity was dropped from 36 to 26 0 /00, 8-alanine
concentraticns dropped from 15 to 2 umol/g dry weight in 2
days.
Isolation of Enteroviruses from Water, Suspended Solids, and
Sediments from Galveston Bay: Survival of Poliovirus and
Rotavirus Adsorbed to Sediments. V. Chalapati Rao, Karsten
M. Seidel, S.M. Goyal, Theodore G. Metcalf and Joseph L.
Melnick. In Applied and Environmental Microbiology 48(2); 404-
409 (1984). 1 figure, 7 tables. $1. TAMU-SG-85-809.

The distribution and quantitation of enteroviruses among
water, suspended solids, and compact sediments in a polluted
estuary are described. Samples were collected sequentially
from water, suspended solids, fluffy sediments (uppermost
layer of bottom sediments), and compact sediment. A total of
103 samples were examined of which 27 (26 percent) were
positive for virus. Polioviruses were recovered most often,
followed by coxsackie B viruses and echoviruses 7 and 29. Virus
was found most often attached to suspended solids: 72 percent
of these samples were positive, whereas only 14 percent of
water samples without solids yielded virus. Fluffy sediments
yielded virus in 47 percent of the samples, whereas only 5
percent of compact botton-sediment samples were positive.
When associated with selids, poliovirus and rotavirus retained
their infectious quality for 19 days. The same viruses remained
infectious for only 9 days when freely suspended in seawater,
Collection of suspended solids at ambient water pH appears to
be very useful for the detection of virus; it has advantages over
collecting and processing large volumes of water, with accom-
panying pH adjustment and salt addition for processing.

*Phytoplankton Production in the Corpus Christi Estuary. R.
Warren Flint. In Contributions in Marine Science 27:65-83 (1984).
3 tables, 6 figures. TAMU-SG-85-813.

The Texas Gulf coast is characterized by a number of
subropical estuaries which have great economic and ecologic
value in that they support important regicnal fisheries through
production of new organic matter by phytoplankton photosyn-
thesis. One of these estuaries, the Corpus Christi Bay ecosystem,
was studied for a three-year period to define temporal and
spatial variability in its primary production and to elucidate
environmental factorsimportant in regulating production. Mean
annual phytoplankton production at the various sampling sites
increased with distance from the riverine influence of the estu-
ary. Variability in measured primary productivity rates be-
tween sites was most influenced by water column nutrients in
January and July and more significantly correlated to salinity
changes in April and October From the three years of data,
annual phytoplankton preduction was estimated tobe 174.1g
C/m?/yr, which represented 52 percent of total new organic
production in this estuary. Annual production was found to be
most significantly affected by freshwater input from either river
flow or rainfall, depending upon where production measure-
ments were made in the estuary. It was concluded from the
study results that long-term maintenance of recycling while
acute changes from both meterorologic and hydrologic forcing
causeshort-term increasesin production that sustain the steady-
state and replenish lost materials to the system.

Persistently Infected Cultures as a Source of Hepalilis A
Virus. Robin $. Simmons, Gyorgy Szucs, Theodore G. Metcalf
and Joseph L. Melnick. In Applied and Environmental Microbiol-
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ogy 49(4):749-755 (1985). 4 figures, 3 tables. $1. TAMU-5G-85-
819.

Primary African green monkey kidney, continuous African
Green monkey kidney cell line B5-C-1, and buffalo green mon-
key kidney cultures were infected with a uniform inoculum of
hepatitis A virus (HAV). Although both the cell line BS-C-1and
primary African green monkey kidney produced usefulamounts
of virus, HAV was detected earlier in greater quantities in
primary African Green monkey kidney cultures. A persistently
infected primary African green monkey kidney culture was
developed. The influence of incubation time (4 to 40 days) and
concentration (2 to 15 percent) of fetal calf serum in the mainte-
nance medium on production of HAV by this culture was
examined. An incubaticn period of 24 to 28 days was found to
beoptimal; reducing this period led to decreased yields of HAV.
No significant difference in the amount of HAV produced was
observed withdiffering concentrations of fetal calf serum. Three
different methods of extraction and the effectof multipleextrac-
tions on the recovery of HAV from cell lysates were examined.
Sonication was a critical factor. Two extractions yielded more
than 90 percent recoverable virus. Yields in excess of 10" physi-
cal particles of HAV per 850-cm? roller bottle were routine. The
total yield could be increased by concentrating HAV present in
sElent maintenance medium by using bentonite or organic floc-
culation.

*Long-Term Estuarine Variability and Associated Biological
Response. R. Warren Flint. In Estuaries 8(2A):158-169 (1985). 7
figures, 2 tables. TAMU-5G-85-822.

Corpus Christi Bay, one of seven major Texas estuaries, is
characterized by low freshwater inflow, small tidal flushing,
low annual rainfall, and high evaporation rates. Minimal ex-
change of water makes this estuary sensitive to episodic
enmvironmental eariation caused by sudden surges of freshwa-
ter from flooding rains or hurricanes. It is suggested that this
episodic variability stimulates estuarine production. For the
last 11 years, detailed data have been collected on benthic
community structure, primary and secondary productivity,
and sediment nutrient regeneration which are combined with
otherinformation, such as sediment nutrient regeneration which
are combined with other information, such as fishery yields,
intoa reconstructed long-term data set. During this same period
significant environmental changes in the estuary have been
documented. In 1979 the lowest salinity recorded over the 11-
year record was related te a short-term, high intensity rainfall.
The benthos responded with abundance and biomass levels far
greater than any other year during the study interval. Corre-
lated with increased benthic production were large increases in
shrimp yields. During more subtle changes with respect to
freshwater input in 1981, significant alterations in primary
productivity were quantified. Primary, secondary, and tertiary
carbon production estimated derived from the reconstructed
long-term data base indicated the benthos as a major link
between primary producers and other consumers. Carbon flow
from primary producers, however, appeared inadequate to
support benthic production. Nutrient recycling was judged to
provide morethan 99 percent of nitrogen influencing ecosystem
function. Although recycling wasidentified asa major sourceof
nutrients supporting primary production, it was concluded that
episodic change provided much needed stimulus.

1985-86

*Solid-associated Viruses in a Polluted Estuary. T.G. Metcalf,
V.C. Rao and |.L. Melnick. In Monographs in Virology15:97-110
(1984) TAMU-5G-86-822.q9

These studies were part of a series of investigations carried
out by our laboratory to assess virus pollution of marine re-
sources in coastal Texas waters. Galveston Bay has been the
focal point for these studies because it is subject to pollution by
domestic sewage, represents an impoertant shellfish resource,
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and is a popular recreational area. The 1600-km? bay area has
been the overall leading fisheries resource site in Texas. An
annual commercial harvest of 2.08 million kg was calculated for
the 1962-1976 interval. We have shown previously that enteric
viruses can be recovered from bay water, sediments, and shell-
fish at several sites. The goal of present studies is to obtain a
better idea of virus-solids interactions and their influence upon
public health assessments invelving recreational and shellfish
waters. Results from field studies seeking to determine and
quantitate enterovirus distribution between water-suspended
and sediment-associated solids in Galveston Bay were coordi-
nated with laboratory modeling of virus-solids interactions in
estuarine waters. The object of the modeling studies was to
evaluate the influence of environmental factors upon virus
distribution and to cast new light on the potential for spread of
virus from polluted to nonpolluted waters. We were especially
interested toobtain informationabout rotavirusand tocompare
rotavirus and enterovirus distributions in Galveston Bay wa-
ters. New information on virus distribution in sediments, im-
pertant to public health assessments, was obtained with a new
sediment-associated virus sampler developed by us and used to
distinguish between the virus content of uppermost and com-
pact sediment layers.

*FreshwaterInflow and Estuarine Dynamics as Characterized
by Benthic Processes. RW. Flint, In Proceedings of the Water
Quality and Weiland Management Conference, 1984. Louisiana
Environmental Professionals Association and Tulane Univer-
sity. pp. 3-20. TAMU-SG-86-827.

The management of our coastal estuaries and associated
wetlands isbecoming increasingly important because of greater
conflict between user needs and ecosystem health. Due to
numerous unsuccessful attempts at managing estuariesand the
increasing awareness that estuaries do not necessarily function
as dictated by historical dogma, there is now a definite need to
develop strategies that focus on integration of various compo-
nents into a holistic approach of estuarine management com-
plete with predictive capabilities. Using a south Texas estuary,
an attempt was made to identify environmental changes that
affect an estuary, isolate specific processes for measurement
that lead te a holistic view of ecosystem function, and develop
a simple predictive model of ecosystem dynamics which can
serve as a basic tool in decision-making processes. The results
suggested a new perception of the function of south Texas
estuaries, relative to freshwater input. Furthermore, with a
holistic approach to understand ecosystem function, sound
environmental management balancing ecosystem preservation
with societal needs can ber performed.

*Systems Analysis and Simulation of the NW African Marine
Upwelling Region. Paul E. Carothers and W.E. Grant. In Eco-
logical Modeling 19:73-103 (1983). TAMU-5G-86-830

A temporal and spatial marine upwelling system model is
developed for analysis of prominent biological and physical
system interactions which result in observed nutrient distribu-
tion patterns in the northwest African coastal upwelling system
near 21° N. The model is composed of a physical submodel
describing a two-dimensional circulation pattern, and a series
ofbiological submodels describing nutrient regeneration. Model
results were qualitatively consistent with nutrient distributions
cbserved during an upwelling event in the 1974 JOINT-I study
area. Simulated silicate distribution patterns suggest that silica
dissolution parameter estimates reported for the northwest
African region may represent local conditions, but are likely
overestimates at a system level of resolution. Sensitivity analy-
sis results identify grazing threshold level as the primary regu-
lator of model grazing stress. Paucity of herbivorous nekton
grazing suggests that primarily phytophagous grazing habit for
clupeoid fishes is unlikely in the northwest African upwelling
area.
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Red Tide in Texas—An Explanation of the Phenomenon,
November 1986. 4 pages. TAMU-SG-87-502.

Following the red tide outbreak off the Texas coast in 1985,
there were many questions about this phenomenon, which is
rare in Texas. This fact sheet explains the causes of the red tide
bloom, when and where it occurs, its impacts on marine lifeand
on humans, and the economic aspects of red tide.

*Development of a Method for Concentration of Rotavirus
andIts Application to Recovery of Rotaviruses from Estuarine
Waters. V. Chalapati Rao, Theodore G. Metcalf and Joseph L.
Melnick. In Applied and Environmental Microbiology 52(3):484-
488 (1986), TAMU-SG-87-828.

As part of our studies on the ecology of human enteric
viruses, an improved method for detection of rotaviruses in
water was developed, and their presence in Galveston Bay was
monitored. Samples (378 liters) of estuarine water adjusted to
pH 3.5 and a final AICI, molarity of 0.001 were filtered through
25-cm pleated cartridge-type filters (Filterite Corp., Timonium,
Md.) of 3.0- and 0.45-um porosity. Adsorbed virus was eluted
with 1 liter of 10 percent tryptose phosphate broth, pH 9.5.
Primary eluates were reconcentrated to a final volume of 10 to
20 m] by a simple and rapid magneticiron oxideadsorption and
elution procedure. Two percent casein at pH 8.5 effectively
eluted rotavirus from iron oxice. A total of 21 of 72 samples of
water, suspended solids, fluffy sediments, and compact sedi-
ments collected in different seasons in Galveston Bay yielded
rotaviruses. Recovery of rotaviruses varied from 119 to 1,000
PFU/378 liters of water, 1,200 PFU/1,000 g of compact sedi-
ment, 800 to 3,800 PFU /378 liters of fluffy sediment, and 1,800
to 4,980 PFU from suspended solids derived from 378 liters of
water based on immunofluorescent foci counts on cover slip
cultures of fetal monkey cells.

Detection of Hepatitis A Virus in Seeded Estuarine Samples
by Hybridization with cDNA Probes. Xi Jiang, Mary K. Estes,
Theodore G. Metcalf and Joseph L. Melnick. In Applied and
Environmental Microbiology 52(4): 711-717 (1986). $1. TAMU-SG-
87829,

The development and trials of a nucleic acid hybridization
test for the detection of hepatitus A virus (HAV} in estuarine
samples withing 48 haredescribed. Approximately 10¢ physical
particles of HAV per dot could be detected. Test sensitivity was
optimized by the consideration of hybridization stringency, *P
energy level, probe concentration, and nucleic acid binding to
filters. Test specificity was shown by a lack of cross-probe
concentration, and nucleic acid binding to filters. Test specific-
ity was shown by a lack of cross-hybridization with other
enteroviruses and unrelated nucleic acids. Potential false-posi-
tive reactions between bacterial DNA in samples and residual
vector DN A contamination of purified nucleotide sequencesin
probes were eliminated by DNase treatment of samples. Humic
acid at concentrations of upt to 100 mg/liter caused only insig-
nificant decreases in test sensitivity. Interference with hybrid-
ization by organic components of virus-containing eluates was
removed by proteinase K digestion followed by pheno! extrac-
tion and ethanol precipitation. The test is suitable for detecting
naturally occurring HAV in samples from polluted estuarine
environments.

*An Enzyme-Linked Immunosorbent Assay (ELISA) for De-
tecting Penaeid Baculovirus. D.H. Lewis. In Journal of Fish
Diseases 9:519-522 (1986), TAMU-5G-87-834.

A technique for detecting shrimp baculovirus based upon
the sandwich indirect enzyme-linked immunosorbent assay
(ELISA) was developed. Baculovirus antiserums were devel-
oped in rabbits and guinea-pigs. Wells of microagglutination
plates were coated with guinea-pig antiserum. Various dilu-
tions of the purified virus preparation suspended either in
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Hanks" balanced salt solution (BSS) orin 30 percent hepatopan-
creas tissue in BSS were placed in wells. After washing, second-
ary antiserum (rabbit antibaculovirus serum) was added. Goat
horseradish peroxicase-labelled anti-rabbit globulin was used
to detect reactions between baculovirus and rabbit antiserum.
At least 10 ng viral protein could be detected by the technique.

1987-88

Water Rights for Texas Estuaries. Ronald A. Kaiserand Sharon
Kelly. September 1987. In Texas Tech Law Review, 18(4): 1121-
1156. $1 TAMU-5G-88-801.

Atfirst glance, river flow may seem unrelated to the ecologi-
cal and economic integrity of saltwater bays and estuaries;
closer examination reveals otherwise and underscores an im-
portant issue in water use and allocation. Coastal rivers and
reservoirs provide the freshwater essential to estuarine integ-
rity, and the balancing of estuarine freshwater inflow needs
against upstream diversions of water for agricultural, indus-
trial, and municipal uses is a problem of increasing significance.
Thisarticleexamines thelegal mechanisms that exist in Texas to
allocate freshwater for estuarine inflows. Texas’ experience
with inflow protection raises policy and legal issues important
to other coastal states—namely, what legal mechanisms are
available under appropriate water law to protect freshwater
inflows,

*Deep-Sea Hydrocarbon Seep Communities: Evidence for
Energy and Nutritional Carbon Sources. James M. Brooks,
M.C. Kennicutt, C.R. Fisher, 5.A. Macko, K. Cole, ].]). Childress,
RR. Bidigare and R.D. Vetter. 1987. In Science, 238 (November
20, 1987): 1138-1142 TAMU-SG-88-807.

Mussels, clams, and tube worms collected in the vicinity of
hydrocarbon seeps on the Louisiana slope contain mostly “dead”
carbon, indicating that dietary carbon is largely derived from
seeping oil and gas. Enzyme assays, elemental sulfur analysis,
and carbon dioxide fixation studies demonstrate that
vestimentiferan tube worms and three clam species contain
intracellular, autotrophic sulfur bacterial symbionts. Carbon
isotopic ratios of 246 individual animal tissues were used to
differentiate heterotrophic (d®C = -14 to -20 per mil), Sulfur-
based (d**C = -30 t0 -42 per mil), and methane-based (d"C = < -
40 per mil) energy sources. Mussels with symbiotic
methanotrophic bacteria reflect the carbon isotopic composi-
tion of the methane source. Isotopically light nitrogen and
sulfur confirm the chemoautotropkhic nature of the seep ani-
mals. Sulfur-based chemosynthetic animals contain isotopi-
cally light sulfur, whereas methane-based symbiotic mussels
more closely reflect the heavier oceanic sulfate pool. The nitro-
gen requirement of some seep animals may be supported by
nitrogen-fixing bacteria. Some grazing neogastropods have
isotopic values characteristic of chemosynthetic animals, sug-
gesting the transfer of carbon into the background deep-sea
fauna.

The M/V Wellwood Grounding: A Sanctuary Case Study.S.R.
Gittings and T.J. Bright. 1988. In Oceanus, 31{1): 35-41. TAMU-
$G-88-812,

In August 1984, a 6000-ton freighter ran aground on Molas-
ses Reef in the Key Largo National Sanctuary. Extensive dam-
age was caused to the reef. The affected coral, reef fish and algal
populations were monitored over the following 2-yr period.
Recovery to pre-impact conditions is estimated to require at
least several decades. Several management procedures to facili-
tate recovery are suggested.

1989-90

“Tributyltin Analyses in Association with NOAA’s National
Status and Trends Mussel Watch Program. Terry L. Wade,
Bernardo Garcia-Romero and James M. Brooks. 1988, Proceed-
ings of the Oceans '88 Conference. Oct. 31-Nov. 2, 1988, Baltimore,
Md. pp. 1198-1201. TAMU-5G-90-807.
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The concentration of butyltins including tributyltin (TBT),
dibutyltin (DBT) and moncbutyltin (MBT) were determined in
bivalves and sediments from 36 U.S. coastal sites. Bivalves
(oysters and mussels) from 97 percent and sediment from 75
percent of these sites were contaminated with butyltins. The
average bivalve total butyltin concentration (640 ng/g as Sn)
was 18 times higher than the average sediment concentration
(36 ng/g as Sn). The most toxic butyltin, TBT, accounts on
average for 74 percent in bivalves and 80 percent in sediments
of the total butyltins present. Sediments may be a long-term
chronic source of butyltins to estuarine ecosystems even after
TBT inputs cease. Temporal concentration changes were found
for Gulf of Mexico oysters, but no seasonal trends were appar-
ent. Continued temporal monitoring will be required in orderto
determine what effects bans or limitation of uses haveon
environmental levels of these contaminants. Bivalves are excel-
lent indicator organisms for this purpose.

*A Methanotrophic Marine Molluscan (Bivalvia, Mytilidae)
Symbiosis: Mussels Fueled by Gas. James J. Childress, C.R.
Fisher, J.M. Brooks, M.C. Kennicutt I, R, Bidigare and A.E.
Anderson. 1986, Science. 233: 1306-1308 Sept. 19, 1986. TAMU-
5G-90-815.

An undescribed mussel (family Mytilidae), which lives in
the vicinity of hydrocarbon seeps in the Gulf of Mexico, con-
sumes methane (the principal component of natural gas)at a
high rate. The methane consumption is limited to the gills of
these animals and is apparently due to the abundant intracellu-
lar bacteria found there. This demonstrates a methane-based
symbiosis between an animal and intracellular bacteria. Meth-
ane consumption is dependenton theavailability of oxygen and
isinhibited by acetylene. The consumption of methane by these
mussels is associated with a dramatic increase in oxygen con-
sumption and carbon dioxide production. As the methane
consumption of the bivalve can exceed its carbon dioxide pro-
duction, the symbiosis may be able to entirely satisfy its carbon
needs from methane uptake. The very light (d%*C =51 to 57 per
mil) stable carbon isotope ratios found in this animal support
methane (d*C = 45 per mil at this site) as the primary carbon
source for both the mussels and their symbionts.

*Gulf of Mexico Hydrocarbon Seep Communities, IL Spatial
distribution of seep organisms and hydrocarbons at Bush
Hill. LR. MacDonald, G.S. Boland, J.S. Baker, J.M. Brooks, M.C.
Kennicutt IT and R.R. Bidigare. 1989. Marine Biology. 101: 235-
247. TAMU-5G-90-816.

Sediment and water samples were collected by submersible
in September 1986 at 16 locations on the carbonate capoverlying
aconical diaf:ir, which was formed by the upward migration of
oil and gas through a subsurface fault on the continental slope
off Louisiana. The biclogical community at the site was photo-
graphed quantitatively with still and video cameras. Rigorous
spatial sampling indices were maintained so that variation in
chemical parameters and in the abundance of photographed
organisms could be estimated within the bounds of the study
site. Concentrations of extractableorganic material ranged from
0.24 to 119.26%e in the sediment samples, while methane con-
centrations in the water samples were from 0.037 to 66.474 uM.
The visible biological community was predominantly com-
posed of the chemosynthetic tube worms (Vestimentifera)
Lamellibrachia sp. and Escarpia sp., and an undescribed, meth-
ane-oxidizing mussel (Mytilidae: Bathymodiolus-like), as well as
diversenon-chemosyntheticorganisms, The ranked abundance
of tube worms was significantly correlated (p <0.05) with the
concentration of methane in the water samples. Tube worms
and mussels both occurred in dense clusters; however, the
clusters of mussels had a more restricted distribution within the
study sitethandid clusters of tube worms. Both organisms were
most abundant in the vicinity of the subsurface fault.

*Gulf of Mexico Hydrocarbon Seep Communities: Part [V—
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Descriptions of Known Chemosynthetic Communities. JM.
Brooks, M.C. Kennicutt II, LR. MacDonald, D.L. Wilkinson,
N.L. Guinasso Jr. and R.R. Bidigare. 1989, Proceedings of the 21st
Annual Offshore Technology Conference. pp. 663-667. TAMU-$G-
90-817.

The Geochemical and Environmental Research Group
(GERG) at Texas A&M University has discovered vent-type,
chemosynthetic communities associated with our recent find-
ings of widespread hydrocarbon seepage, gas hydrates and
authigenic carbonate on the Texas/Louisiana continental slope.
These vent-typetaxa(clams, mussels and tubeworms)are unique
in that they are associated with active gas and oil seepage and
harbor endosymbiotic, chemoauthotrophic bacteria, including
a proven methanotroph.

*Relative Rates of Shell Dissolution and Net Sediment Accu-
mulation--a Commentary: can shell beds form by the gradual
accumulation of biogenic debris on the sea floor? David J.
Davies, Eric N. Powelland Robert]. Stanton, Jr. 1989, Lethaia. 22:
207-212. TAMU-5G-90-820.

Rates of shell production rarely exceed 500 g Ca Co,*m?yr"
in clastic sediments. Loss of shell carboante by dissclution
greatly exceeds loss by bicerosion and abrasion in most habi-
tats. Rates of shell dissolution in modern sediments, estimated
from rates of organic carbon degradation or measured directly,
usualy exceed 100 g Ca Co,*m?yr". This taphonomic loss is
concentrated at or just below the sediment-waterinterfaceinthe
taphonomically-active zone (TAZ). Consequently, except where
rates of shell production are very high or rates of organic carbon
degradation very low, shells cannot permanently accumulate
on the sea floor. Preservation requires rapid burial, usually by
physical “event” processes, to slow down taphonomic oss.
Only near thebaseof the TAZ does the long-term sedimentation
rate become an effective mediator of shell preservation as
sediment accumulation gradually temoves buried shell mate-
rial from the taphonomically-active zone.

*Taphonomic Signature as a Function of Environmental Pro-
cess: Shells and Shell Beds in a Hurricane-Influenced Inlet on
the Texas Coast. David ]. Davies, Eric N. Powell and Robert |.
Stanton, Jr. 1989. Palaeogeography, Palaeoclimatology, Palaeoecology.
72(1989): 317-356. TAMU-5G-90-825.

Criteria for taphonomic processes, including dissolution,
breakage, abrasion, size sorting and shell orientation, were
statistically correlated against environmental parameters rep-
resenting shell source, depositional environment and depth of
burial, using samples obtained from San Luis Pass, a microtidal
inlet on the Texas coast. Core intervals were differentiated by
cluster analysis into shell-poor sands, slightly shelly sands,
shell-rich sands and shell gravels based on their percent carbon-
ate and percent shell gravel content. Boundaries between these
sedimentary classes represent thresholds in physical processes
forming the shell deposits. We propose that this classification
scheme for shelly sediments may be useful for field descriptions
in a variety of depositional and tectonic settings.

1990-91

Salt, Seeps, and Symbiosis in the Gulf of Mexico.].M. Brooks,
D.A. Wiesenburg, H. Roberts, R.S. Carney, 1.R. MacDonald,
CR. Fisher, N.L. Guinasso, Jr.. W.W, Sager, 5.]J. McDonald, R.A.
Burke, Jr., P. Aharon, and T.]. Bright. In Eos, Vol. 71, No. 45,
November 6, 1990, Pages 1772-1773. TAMUG-SG-91-808.
Seafloor oil seepage on the continental slope of the Gulf of
Mexico drives a number of distinct biological, chemical and
geological processes. Macroseepage of oil and gas controls the
extent and distribution of chemosynthetic “oil seep” communi-
ties, the seafloor configuration, sediment character and sedi-
ment geochemistry. Besides providing substrates for chemo-
synthetic communities, these macroseeps charge the sediments
with gas and oil resulting in acoustic wipe-out zones, the
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formation of gas hydrates, massive carbonate formation and in
extreme cases, create mud volcanos with blow-out craters.
Besides gas and oil, brine is also seeping upward into and out of
Gulf of Mexico continental slope sediments. In many areas, the
gas and salt migrate together, forming seabottom salt pools
charged with methane and hydrogen sulfide, which support
chemosynthetic organisms. Since the discovery of oil-and gas-
fueled chemosynthetic communities in the Gulf of Mexico in
1984, studies have been conducted on the communities to
determine their carbon and energy sources, metabolic and
enzymatic characteristics, fgenetic makeup and taxonomy. All
these studies have been of communities in relatively shallow
water (<1000 m). In April 1990 we used the Deep Submergence
Vehicle (DSV) Alvin for 12 dives to continue studies of the
associations among salt, seepage, seafloor configuration and
deep-ocean symbiosis at the seafloor of the Gulf of Mexico.

Infection of Phytoplankton by Viruses and Reduction of
Primary Productivity.C.A. Suttle, A.M. Chan and M.T. Cottrell.
In Nature, Vol. 347, No. 6292, pp. 467-469, 4th October, 1990.
TAMU-5G-91-809.

Natural marine waters contain roughly 10¢ to 10° virus par-
ticles per ml, yet their role in aquatic ecosystems and the
organisms that they infect remain largely unknown. Electron
microscopy hasbeen used to study interactions between viruses
and their hosts, focusing mainly on pathogens to prokaryotic
organisms'®. Here we demonstrate that viral pathogensinfecta
variety of important marine primary producers, including dia-
toms, cryptophytes, prasinophytes and chroococcoid
cyanobacteria. Also, addition to sea water of particles in the
0.002-0.2 pm size range, concentrated from sea water by ultra-
filtration, reduced primary productivity ([“Clbicarbonate in-
corporation) by as much as 78 percent. These results indicate
that, in addition to grazing and nutrient limitation, infection by
viruses could bea factor regulating phytoplankton community
structure and primary productivity in the oceans.
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*The Fisheries View. Bryant F. Cobb, Ill. August 1970. 8 pages.
TAMU-SG-70-115. NTIS-PB-195-091.

Summary and consensus statements from a Sea Grant work-
shop directed toward the identification of problems and pro-
grams for effective development of the State’s marineresources.
Recommendations and conclusions are given.

1970-71

*Proceedings of the Symposium on Remote Sensing in Ma-
rine Biology and Fishery Resources. Sea Grant Program. March
1971.229 pages. $4. TAMU-SG-71-106. NTIS-COM-71-50326.

These proceedings contain papers presented at the Sympo-
sium on Remote Sensing in Marine Biology and Fishery Re-
sources held on January 25 and 26, 1971, at Texas A&M Univer-
sity. The objectives of this Symposium were twe-fold: (1) to
bring together the investigators active in the utilization of
remote sensing in marine biology and fisheries; and (2) to
provide for discussions leading to improved harvest and man-
agement of these resources.

*The Coastal Fisheries of Texas. Johnnie H. Crance. July 1971.
12 pages. TAMU-5G-71-107.

Statistics on the Texas seafood industry are given to aid
evaluation of production trends and management practices of
fishery resources. Three tables and six figures are included.

*The Biology of the Spot, Leiostomus xanthurus Lacepede,
and Atlantic Croaker, Micropogon undulatus Linnaeus, in
Two Gulf of Mexico Nursery Areas. Jack C. Parker. May 1971.
70 pages. TAMU-SG-71-210. NTIS-COM-71-00778.

Distribution of spot and Atlantic croaker in the vicinity of
Lake Borgne, Louisiana and Galveston Bay, Texas was deter-
mined in relation to temperature, salinity and certain hydro-
graphic features. Geographic variations in spawning, growth
rates, distribution and food habits were evaluated. Length-
weight relationships were compared between the two areas,
and in Galveston Bay, condition of fish was studied in relation
to size of fish, habitat, season, temperature and salinity.

Ecological Aspects of Selected Crustacea of Two Marsh
Embayments of the Texas Coast. Fred S. Conte and Jack C.
Parker. June 1971. 184 pages. $3. TAMU-SG-71-211. NTIS-
COM-71-00963,

Research reported here was aimed at sampling and identify-
ing the assemblage of Crustacea collected in two highly saline
marsh embayments near West Bay, Texas. Seasonal abundance
of these organisms with respect to temperature and salinity
were determined for the purpose of comparing seasonal varia-
tions in abundance, the coefficient of condition and the size
distribution of each of the commercial penaeid shrimp, Penaeus
setiferus(Linnaeus) and Penaeus aztecus Ives. Theextent to which
commercial shrimp use marsh bayous as nursery grounds and
the effect of the pesticide malathion on commercial penaeid
shrimp were also studied.

*Predominant Bacteria of Fish and Shellfish. D.H. Lewis.
December 1972, TAMU-SG-71-402.

This pamphlet presents a summary of methods, media and
other materials useful in categorizing the predominant het-

erotrophic bacteria associated with fish and shellfish found in
the otrophic bacteria associated with fish and shellfish found in
the Gul? of Mexico. Particular emphasis is placed upon those
micreorganisms which cause disease in fish and shellfish.

*Progress in Electrical Shrimp Trawl Development. David L.
Harrington. October 1970, 4 pages. TAMU-SG-71-501.

An electrical shrimp trawl] system, consisting of five basic
components, is discussed. The trawl system was tested on a Sea
Grant cruise: results of that test are reported.

1971-72

A Hydrophonic Study of the Feeding Activities of Western
Atlantic Parrotfishes. John D. Sartori and Thomas J. Bright. 92
pages. $3. TAMU-SG--72-203. NTIS-COM -73-10073.

A passive acoustic technique for monitoring feeding activi-
ties is described. A relationship between amount of calcareous
material removed from a coral substrate and number of feedin;
sounds heard was derived, whereby it was calculated that 1
kg/ha/yr of calcareous material would be removed by grazing
parrotfishes in the study area.

*Key to the Estuarine and Marine Fishes of Texas. Jack C,
Parker.May 1972.177 pages. TAMU-5G-72-402, NTIS-COM-
75-10603/AS. Replaced by TAMU-SG-83-607,

1972-73

Artificial Reefs for Texas. December 1973.39 pages. $3. TAMU-
S5G-73-214. NTIS-COM-74-10853/AS.

Thisreport discusses some of thecriteria that must be consid-
ered in the development of artificial saltwater reefs for the Texas
coast. Materials of past and future reefs, site locations that
reduce risks and enhance usability, project financing and pos-
sible alternatives and legal institutional issues are examined.

1973-74

*Texas Seafood Symposium: A Summary Report. January
1974. 20 pages. TAMU-5G-74-101. NTIS-COM-74-10459.

Discussions at a meeting to assess the economic situation of
the Texas seafood industry are summarized. Included areover-
views of the nation’s fisheries, Texas fisheries, Texas shrimping,
the Texas finfish industry and the Chesapeake Bay Enterprise
case. Pressreports of the conferenceand a list of participants are
given.

*Proceedings of an International Conference on Artificial
Reefs. March 1974. 152 pages. $4. TAMU-5G-74-103. NTIS-
COM-75-10786.

This volume contains the texts of the more than 30
presented at the International Conference on Artificial Reefs
held March 20-22, 1974, in Houston, Texas. Sponsors were the
Texas A&M University SeaGrant CollegeProgram, Texas Coastal
and Marine Council and National Marine Fisheries Service.
Topics include artificial reef construction, and economic and
legal ramifications of building reefs. A list of conference regis-
trants is included.

1975-76

Aspectsof the Life History of the Atlantic Croaker, Micropogon
undulatus. Michael L. White and Mark E, Chittenden, Jr. March
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1976. 54 pages. $2. TAMU-SG-76-205. NTIS-PB-256-105/AS.

A validated scale method of age determination is described
for the Atlantic croaker, Micropogon undulatus, Two age classes
were generally observed, but only one was abundant. Mean
total lengths were 155-165 mm at age 1 and 270-289 mm at age
11 based on three methods of growth estimation. Fish matured
near the end of their first year of life when they were about 140-
170 mm in total length. Spawning occurred September through
March and reached a peak in October. Contrasts are presented
to illustrate differences in the life histories of croaker found
north and south of Cape Hatteras, N.C.

*Composition, Ecology and Dynamics of Demersal Fish Com-
munities on the Northwestern Gulf of Mexico Continental
Shelf, With a Similar Synopsis for the Entire Gulf. Mark E.
Chittenden, Jr. and John D. McEachran. July 1976. 104 pages.
TAMU-SG-76-208. NTIS-PB-259—081/AS.

Two major fish communities are found over soft bottom on
the continental shelf in the northwestern Gulf of Mexico in-
shore of the 91-m contour: (1) a white shrimp grounds commu-
nity located at 3.5-22 m and (2) a brown shrimp grounds
community located 22-91m. This report describes diversity,
ecology, annual and seasonal compositions, and relative biom-
asses of the fish communities, provides an estimate of the fish
catch off Texas, and describes the size compositions, popula-
tions dynamics and life histories of the more abundant fishes,

Composition of the Ichythofauna Inhabiting the 110-M Bathy-
metric Contour of the Gulf of Mexico, Mississippi Riverto the
Rio Grande. Mark E. Chittenden, Jr. and Donald Moore. July
1976. 15 pages. $1. TAMU-SG-~76-210. NTIS-PB-259-595,

This paper documents the ichthyofauna of the 110-m bathy-
metric contour of the northern Gulf from the Mississippi River
to the Rio Grande. Sixty-nine species were identified. Analyses
presented are based on trawl surveys conducted 1962-1964 by
the Bureau of Commercial Fisheries. Implications of the present
findings are discussed in Chittenden and McEachran (TAMU-
$G-76-208) which reviews the demersal fish communities on
the continental shelf for the entire Gulf.

*Bottom Fishing Obstructions: Texas/Louisiana Gulf. GaryL.
Graham. September 1977, 138 pages. TAMU-SG-76-502. Re-
placed by TAMU-SG-88-501.

1976-77

*Proceedings of the First Annual Tropical and Subtropical
Fisheries Technological Conference, Volumes Iand II. Bryant
E. Cobb,III. October 1976. 686 pages. TAMU-SG-77-104 and
105. NTIS-PB-263-399/AS and PB-264-594/AS.

Held March 1976, in Corpus Christi, Texas, this conference
included 40 presentations relating to: shrimp, including cul-
tures, chemical and nutritive composition, biochemistry, physi-
ology, cholesterol content, bacteria, contaminants, and interna-
tional standardization, Other fish species discussed include
channel catfish, mullet, cod, croaker, crab, lobster, demersal and
underutilized fish, in relation to lipid metabolism and transfer,
insects as dietary adjunct, processing, texture, marketing, and
tropical fish technology.

Stop Shrimp “Black Spot”. Ranzell Nickelson, I and Bruce
Cox. April 1977. 4 pages. TAMU-5G-~77-504.

Black spot, its occurrence and its prevention arediscussed in
this advisory bulletin. The use of sodium bisulfite in the preven-
tion of black spot formation, both as a powder sprinkled on
layers of harvested shrimp and in solution as a dip, is explored.
Itwas determined that the dip, in the proportions given, was far
more effective due to more even distribution. Frequent changes
of the dip solution ensure maximum effectiveness. The use of
sodium bisulfateas related to shrimp packers and processors, as
well as to consumers, is also discussed.

*.— Asterik indicates out-of-print

1977-78

Proceedings of the Second Annual Tropical and Subtropical
Fisheries Technological Conference of the Americas. Ranzell
Nickelson, Il (comp.) October 1977. 338 pages. $10. TAMU-5G~
78-101. NTIS-PB-279-405.

The conference was held April 17-20, 1977 in Biloxi, Missis-
sippi. Twenty-eight papers were given on topics related to
production, processing packaging, distribution or utilization of
tropical and subtropical fish species.

1978-79

Proceedings of the Third Tropical and Subtropical Fisheries
Technological Conference of the Americas. September 1978.
365 pages. $10. TAMU-5G-79-101. NTIS-PB-289-998,

Thirty-three papers presented at the Annual Conference of
the Tropical and Subtropical Fisheries Technological Society of
the Americas in New Orleans, April 23-26, 1978, appear in this
proceedings. Topics include utilization, production and pro-
cessing of fishery products.

1979-80

Proceedings of the Fourth Annual Tropical and Subtropical
Fisheries Technological Conference of the Americas. Ranzell
Nickelson, II (comp.). September 1979, 254 pages. $10. TAMU-
S$G-80-101.

Thefourthannual conference of this professional and educa-

tional association of fishery technologists was held April 22-25,
1978 in St. Petersburg, Florida. The proceedings includes 29
papers from the conference which focused on fisheries produc-
tion, processing, packaging, distribution, utilization and re-
lated topics. Graphs, tables and photographs accompany many
of the papers.
*Simulations of the Effects of Fishing on the Atlantic Croaker,
Micropogon undulatus. Mark E. Chittenden, Jr. In Proceedings of
the Gulf and Caribbean Fisheries Institute, 29th Annual Session,
1977. pp. 68-86. TAMU-SG-80-831. NTIS-PB-81-104-978,

Croaker have great biclogical capacity to resist growth over-
fishing if given effective mesh-size regulation. Present simula-
tions for croaker seemingly can be extrapolated as a first ap-
proximation to the other members of shrimp communities on
thecontinental shelf-including the shrimp-because members of
thesecommunities apparently have acommon pattern of popu-
lation dynamics. Present simulations may underestimate F, .,
for many species, because K=0.3113 may be an underestimate
and t,=2.0 years may be an overestimate.

*Composition of the Ichthyofauna Inhabiting the 110-Meter
Bathymetric Contourof the Gulf of Mexico, Mississippi River
to the Rio Grande, Mark E. Chittenden, Jr. and Donald Moore.
In Northeast Gulf Science, December 1977, Vol. 1 (2) pp. 106-114.
TAMU-SG-80-832. NTIS-PB-259-595. See TAMU-5G-76-210.

Theicthyofauna inhabitating the 110-m bathymetric contour
from the Mississippi River to the Rio Grande was very diverse
in comparison to the inshore fauna, although the number of
species collected decreased off south Texas. A total of 69 species
were identified, although only 3662 specimen were examined.
Dominant taxa werethe families Sparidae, Lutjanidae, Triglidae,
Serranidae and Synodontidae with Stenotomus caprinus,
Pristipomoides aquilonaris, Prionotus paralatus, Serranus
atrobranchus, and Synodus foetens being the most abundant spe-
cies. Faunal composition was very similar along the entire 110-
m contour except for large changes in abundance of Stenotormus
caprinus, Pristipomoides aquilonaris, and Serrannus atrobranchus.
Abundance of Stenotormus caprinus decreased greatly off south
Texas whereas the converse was true for Pristipomoides aquilonaris
and Serranus atrobranchus. The composition of the icthyofauna
atadepth of 110-m is similar to that found en the brown shrimp
grounds of the northern Gulf of Mexico.
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*Age Determination, Reproduction and Population Dynam.
ics of the Atlantic Croaker, Micropogon undulatus. Michael L.
Whiteand Mark E. Chittenden, Jr. In Fishery Bulletin, Vol.75, No.
1,1977. pp. 109-123. TAMU-SG-80-833.

A validated scale method of age determination is described
for the Atlantic croaker, Micropogonias undulaius. Two age-
classes were usually observed, but only one was abundant.
Mean total lengths were 155-165 mm atage] and 270-280 mm at
age II based on three methods of growth estimation. Fish
matured near the end of their first year of life when they were
about 140-170 mm total length. Spawning occurred fromat least
September through March but there was a distinct peak about
October. Somatic weight-length relationships varied monthly,
and changes appeared to be associated with maturation and
spawning. Somatic weight reached a maximumin June, and the
minimum was observed in March. Maximum somatic weight
loss (24 percent) occurred in March, but no data were obtained
from December through February. In estuaries, age 0 croaker
apparently occupied soft-substrate habitat and older fish oc-
curred near oyster reefs. Life spans wereonly 1 or 2 yr, and the
total annual mortality rate was 96 percent. Theabove lifehistory
pattern appears similar for croaker found throughout the Caro-
linian Province. Contrasts are presented to illustrate differences
in the life histories and population dynamics of croaker found
north and south of Cape Hatteras, N.C. A parallel is drawn with
apparently similar changes in the American shad, Alosa
sapidissims, and the suggestion is made that changes in the
population dynamics of species that traverse the Cape Hatteras
area may represent a general phenomenon.

1980-81

Proceedings of the Fifth Annual Tropical and Subtropical
Fisheries Technological Conference of the Americas. Ranzel|
Nichelson, Il (comp.). September 1980. 256 pages. $10. TAMU-
$G-81-101.

The fifthannual meeting of this professional and educational
association of fishery technologists was held in Charleston,
South Carolina in April, 1980. Twenty-four papers are included
in the proceedings of this meeting which focus on the problems
related to the harvesting and utilization of tropical and sub-
tropical fishery species.

*Abstracts of the Sixth Annual Tropical and Subtropical Fish-
eries Technological Conference of the Americas. Ranzell
Nickelson, Il (comp.). April 1981.26 pages. TAMU-5G-81-113.

The Sixth Annual Tropical and Subtropical Fisheries Tech-
nological Conference of the Americas was held April 20-23,
1981, in San Antonio, Texas. This publication contains the
abstracts of papers presented at the conference, which focused
on the problems associated with production, processing, pack-
aging and distribution and utilization of tropical and subtropi-
cal foed for fishes.

*'Hangs” and Bottom Obstructions of the Texas/Louisiana
Gulf: Loran C. Gary L. Graham. November 1980. 120 pages, 55
double-page charts. TAMU-5G-81-501.

This book contains Loran C coordinate readings showing
locations of bottom obstructions beginning with the 23300 line
of position off Brownsville, Texas, and progressing up the Texas
Coast and across Louisiana to the 28700 line of the Southwest
Pass to the Mississippi River. Each set of facing pagescomprises
achart which represents 100 micro-seconds of the “X” second-
ary of the 1780 Loran C chain. Depths are measured in fathoms.
The book’s 91/2 x 12 1/2 inch format allows fishermen to add
their own Loran C readings to the 55 double-page charts. Its
front and back covers are water resistant to improve the book’s
overall durability. Blank pages are provided in the back of the
book for additional notes.

*The Comparative Reproductive Physiology of Sea Turtles.
David W. Owens. In American Zoology, 200 (1980). pp. 549-563.

*— Asterik indicates out-of-print

TAMU-5G-81-810. NTIS-PB-81-177-230.

New findings related to the anatomy of Chelonia mydas and
Lepidochelys olivacea are presented. The female, although having
a very massive pair of simultaneously functioning ovaries,
appears in most ways very similar to other chelonians. Corpora
hemorrhagica, corpora lutea and corpora atretica from active
ovaries are briefly described. Ovulation coincides with a lutein-
izing hormone and progesterone surge. Sperm probably are
stored for the season after a single mating period, occurring
prior to the first ovulation. Males also may cycle, and mating as
wellas nesting are seen as more or less seasonal. The seasonality
could be controlled in part by melatonin or other endocrines
from the sea turtle’s massive pineal complex. A hypothetical
model for reproduction is presented to stimulate interest in
physiological approaches to the study of marine turtle repro-
duction.

Immunoenzyme Microscopy for Differentiating Among Sys-
temic Bacteria Pathogens of Fish. D.H. Lewis. In Can Journal of
Fishery Aquatic Sciences 38: 463-466 (1981).$1. TAMU-SG-81-
819.

Immunoenzyme techniques were developed for detecting
subclinicalinfectionsof Yersinia ruckeriand differentiatingacute
yersiniosis from motile aeromonas septicemia in channel catfish
Ictalurus punctatus. Immunoenzyme techniques were compa-
rable to immunofluorescence and cultural procedures for de-
tecting and differentiating Y. ruckeri and Aeromonas hydrophilia
infections in catfish, The availability of immunoenzyme micro-
scopic techniques extends immunostaining microscopy to labo-
ratories possessing only conventional microscopes.

1981-82

Proceedings of the Sixth Annual Tropical and Subtropical
Fisheries Technological Conference of the Americas. Ranzell
Nickelson, Il (comp.). December 1981. 219 pages. $10. TAMU-
SG-82-101.

The sixth annual meeting of the Tropical and Subtropical
Fisheries Technological Society of the Americas was held in San
Antonio, Texas, in April, 1981, This proceedings includes 21
papers which focus on factors associated with the harvesting
and utilization of tropical and subtropical fishery species. Top-
ics range from the status of the fishing industry and seafood
technology in Asia, Central America and South American to
reviews of the crawfish and alligator meat industries in the
southern United States. Graphs, tables and photographs accom-

pany many of the papers.

Proceedings of the Seventh Annual Tropical and Subtropical
Fisheries Technological Conference of the Americas. Ranzell
Nickelson, Il (comp.). April 1982. 389 pages, many figures and
tables. $10. TAMU-SG-82-110. NTIS-PB~82-235-094.

TheSeventh Annual Tropical and Subtropical Fisheries Tech-
nological Conference of the Americas was held January 11-14,
1982 in New Orleans. The proceedings includes 38 pa
addressing two general topics, inspection and quality control of
fisheries products, and fisheries economics and production.
More specifically, the papers concern bacteriology, seafood
storage techniques, public health, underutilized species, price
forecasting, marketing and extension services, and manage-
ment.

Description of Eggs and Larvae of Laboratory Reared Red
Drum, Sciaenops ocellata. |. Holt, A.G. Johnson, C.R. Arnold,
W.A_Fable, Jr.and T.D. Williams. In Copeia, 1981(4): 751-756.$1.
TAMU-5G-82-816.

Egg and early larval development and pigment patterns of
the red drum Sciaenops ocellata are described through day 13
after hatching. The pelagic, spherical eggs averaged 0.95 mm in
diameter and usually contained one oil globule averaging 0.30
in diameter. About 25 percent contained two to six oil globules
that coalesced into one globule by 13 h. Hatching (at 22-23°C)
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occurred 28-29 h after fertilization. Standard length (SL) at
hatching was 1.71-1.79 mm. Yolk-sac larvae were negatively
buoyant and drifted downward (head first) about 95 percent of
the time. Larvae began swimming in a horizontal position in
Eeursuit of prey after the yolk was temperature-dependent.

ngth of the yolk-sac stage varied from 40 hat 30°Cto 84 h at
20°C. Growth was rapid after the larvae had begun to feed.
Mean SL was 1.74 at hatching and 5.11 mm at 300 h. Larvae were
fed rotifers Brachionis plicatilis and Artemia salina nauplii.

Differencesin Hemoglobin Phenotypes among Spanish Mack-
erel, Scomberomorus maculatus. L.C. Skow and M.E.
Chittenden, Jr. In Northeast Gulf Science, 5: 67-70 (1982). $1.
TAMU-SG-82-817.

Hemoglobin from Spanish mackerel can be fractionated into
two electrophoretic patterns. Analysis of the frequencies of the
two hemoglobin phenotypes suggests that Spanish mackerel
from the northwestern Gulf of Mexico and from the East Coast
constitute separate populations.

Reproduction, Movements and Population Dynamics of the
Sand Seatrout, Cynoscion arenarius. Philip A. Shlossman and
Mark E. Chittenden, Jr. In Fishery Bulletin 79(4): 649-669 (1981).
$1. TAMU-SG-82-820.

Cynoscion arenarius females mature at 140-180 mm total
length (TL) as they approach age I. Spawning occurs from early
March through September, with peaks in spring (March-May)
and late summer (August-September). Spawning occurs in the
inshore Gulf of Mexico, coinciding with the periodicity of
shoreward winds and surface currents that probably transport
eggs ot larvae to estuarine and inshore nurseries, which are
usually in water shallower than 18 m. Both spawned groups
winter in the Gulf of Mexico. TL averages 210-280 mm. The
largest trawled specimen was 342 mm TL, and 99.5 percent were
less than 280 mm TL. No more than three spawned groups or
two year classesoccurred at any one time. The typical maximum
lifespan is one to two years based on trawl data, and possibly as
much as two to three years based on other collection methods.
Total annual mortality rate was 99.79 percent based on trawl
data and no less than 80-9) percent if maximum lifespan typi-
cally is as long as three years. Regressions of TL with total
weight, girth and standard length are presented.

The Imprinting Hypothesis and Sea Turtle Reproduction.
David W. Owens, Mark A. Grassman and John R. Hendrickson.
In Herpetologica 38(1): 124-135 (1982). $1. TAMU-SG-82-822.

Carr proposed that sea turtles learn characteristic compo-
nents of their natal beach early in life and use olfaction and
possibly other senses to locate their natal beach for nesting.
Several aspects of sea turtle life history have hampered verifica-
tion of this hypothesis using experiments designed to artifi-
cially imprint turtles to a new beach. Laboratory tests suggest
that loggerheads Caretta caretta acquire a food preference that
has an olfactory component but that food imprinting does not
occur because the turtle rapidly loses this initial food prefer-
ence, A preliminary laboratory attemptat artificiallyimprinting
on chemical cues is equivocal. An alternate hypothesis is the
“social facilitation model” proposed by Hendrickson, which
supposes sociality for maturing turtles in which first-time nest-
ers encounter and follow experienced adults to the nesting
beach, which they then “learn” by olfactory and other naviga-
tion systems. The latter model appears to have parsimonious
attributes, thus warranting increased consideration for at least
some populations,
Dynamic Modeling of the Eastern Gulf of Mexico Shrimp
Fishery. Vito ]. Blomo, John P. Nichols, Wade L. Griffin and
William E. Grant. In American Journal of Agricultural Economics.
64: 475-482 (1982). $1. TAMU-SG-82-825.

Using simulation techniques, the authors analyze the im-
pacts of alternate management schemes on the shrimp fishery of
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the eastern Gulf of Mexico and compare them to a baseline.
Modeling of the fishery’s biological and economic functions
includes intraseasonal shrimp growth rates, differences in de-
mand for shrimp by size, and a heterogenous fishing fleet.
Using consumer and producer surplus techniques, the com-
parisons suggest that new fishing regulations appear socially
optimal. A rent-maximization scheme increases social surplus
to its highest level. However, applying such a scheme to only
one part of the Gulf shrimp fishery is not recommended.

1982-83

Proceedings of the Eighth Annual Tropical and Subtropical
Fisheries Conference of the Americas. Ranzell Nickelson II
(comp.). August 1983. 269 pages, figures and tables. $10. TAMU-
S$G-83-112. NTI1S-PB-84-104-488.

The proceedings includes 25 papers presented at the confer-
ence. Topicsinclude fisheries productionand management, fish
community ecology, fishing gear and methods, parasitology,
pathology and microbiology and seafood technology.

**Hangs” and Bottom Obstructions of the Mississippi/Ala-
bama Gulf - Loran C. Gary L. Graham, David Veal and Bill
Hosking. June 1983. 29 pages, 12 double-page charts. TAMU-
$G—83-505. NTIS-PB-83-222-505.

Patterned after the popular hangs book for the Texas/Loui-
siana Gulf of Mexico, this bock represents the first effort by the
authors to accumulate and disseminate information about bot-
tom fishing obstructions on shrimping grounds from the South-
west Pass of the Mississippi River to Alabama. All readings are
actual Loran C cocrdinates. Each set of facing pages comprises
achart which represents 100 microseconds of the “X” secondary
of the 7980 Loran C GRI. Depths are measured in fathoms. The
book’s91/2x121/2inch format allows fishermen to add their
own readings to the 12 double-page charts. Its front and back
covers are water resistant to improve the book’s overall durabil-
ity.

Saltwater Fishes of Texas: A Dichotomous Key. Edward O.
Murdy. August 1983. 220 pages, spiral bound, 500 + drawings.
$10. TAMU-SG-83-607. NTIS-PB-83-256-842.

In the 10 years since the second edition of Key to the Estuarine
and Marine Fishes of Texas was published, many studies have
improved our knowledge of Texas marinefishes. Notableamong
these works are Bright and Cashman (1974), Hoese and Moore
(1976) and the FAO SpeciesIdentification Sheets for the Western
Central Atlantic (1978). These publications and other sources
have provided the impetus and new information for Saltwater
Fishes of Texas. The new key retains the format and style of the
earlier key, but roughly 50 percent of the keys have been
updated at the ordinal, familial and species levels. Saltwater
Fishes of Texas includes 130 species not found in the earlier
volume and centains more than 500 drawings of fishes and
diagnostic structures referred to in the keys.

Contracting Problems and Regulation: The Case of the Fish-
ery. Ronald N. Johnson and Gary D. Libecap. In American
Economy Review 72(5):1005-1022 (1982), $1. TAMU-5G-83-809.

The paper examines common property conditions of the
Texas bay shrimp fishery and other fisheries. It analyzes the
limited nature of private territorial rights, customs and formal
state regulation. Fhe study argues that the heterogeneity of
fishermen, a result of different skills, labor/leisure decisions
and capital endowments, increases the costs of bargaining
within fishing groups for controls on fishing effort and affects
the types of regulations that ultimately emerge. The study
demonstrates that fishermen, in general, support regulations
increasing total yields without disrupting status quo rankings
of fishermen, such as season closures and gear restrictions
protecting juvenile shrimp. An analytical model is presented,
illustrating hazards to fishermen of quota arrangements and
limited entry with transferable licenses. These arrangements
can redistributeincomeand reducetotal rents inthe fishery,and
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they explain the lack of support among shrimpers for intense
regulation, The incentive of shrimpers to agree to internal effort
constraints, however, increases as the fishery becomes eco-
nomically overfished. At that point, detailed limited entry and
quota schemes may be adopted. The paper reveals the impor-
tance of widespread support of regulations reducing enforce-
ment costs and increasing the probability of success. While
better, more productive fishermen may be few in number, their
endorsement of any regulatory effort is crucial, given the high
esteem they hold in fishing communities.

Development and Extinction of Food Preferences in the Log-
gerhead Sea Turtle, Caretta caretta. Mark A. Grassman and
David W. Owens. In Copeia 1982(4): 965-969 (1982). $1. TAMU-
5G-83-810.

Hatchling loggerhead sea turtles developed preferences for
the first foods they ate after hatching. These preferences did not
persist after the animals had eaten foods different from their
initial diets, Thus, our results do not support the food-imprint-
ing hypothesis in turtles. Because sea turtles fed a particular diet
readily adapt to a new diet under laboratory conditions, we
suggest that headstarted turtles could adapt to natural foods
encountered in the wild. Finally, because the turtles chose their
initially preferred diets whether or not the foods were visually
disguised, chemoreception appeared significant in the turtle’s
food-choice behavior.

Effects of Temperature and Salinity on Egg Hatching and
Larval Survival of Red Drum, Scigenops ocellata. Joan Holt,
Robert Godbout and C.R. Arnold. In Fisheries Bulletin 79(3); 569-
573 (1981). $1. TAMU-SG-83-811.

Eggs were obtained from laboratory spawnings induced by

manipulationsof temperatureand photoperiod simulating natu-
ral seasonal changes. Brood-tank temperatures ranged from 24
to 26°C and salinities from 26 to 32 ppt. The best conditions for
hatching and 24-hour larval survival were 30 ppt and 25°C.
Poorest survival was at 15 ppt and 30°C. Temperature was
associated with significant differences in survival of two-week-
old larvae. The lowest temperature used (20°C) resulted in
reduced survival rate, The effect of temperatureon larval growth
rate was pronounced. Growth at 20°C was much slower than at
25 or 30°C. Salinity had little influence on growth.
S5pawning, Age Determination, Longevity and Mortality of
the Silver Seatrout, Cynoscion nothus, in the Gulf of Mexico,
Douglas A. DeVries and Mark E. Chittenden, Jr. In Fisheries
Bulletin 80(3): 487-500 (1982). $1. TAMU-5G-83-812,

Cynoscion nothus females from the Gulf of Mexico off Texas
matured at 140-170 mm SL as they approached age 1. Spawning
occurred from early May through late October but primarily in
two periods, May and August-September. Greatest spawning
occurred in the August-September period when two distinct
spawned groups (intrayear class cohorts) were produced, The
multiple-spawned group structure within a year class may be
important to the population dynamics and stability of C. nothus.
This species reached 130-190 mm SL at agel. Only oneyear class
occurred or dominated in any one month, and only two year
classes were ever present at once. The largest specimen cap-
tured was 190 mm SL and 99 percent were <160 mm. The
maximum life span (t, ) was only 1-1.5 years off Texas but might
be 2 years in the northcentral gulf. The total annual mortality
rate was best estimated at 99.83 percent and probably is no
lower than 90 percent if the life span is aslong as 2 years. Larger
C. nothus almost disappeared during winter suggesting an
offshore movement for overwintering.

Reproduction, Movements and Population Dynamics of the
Longspine Porgy, Stenotomus caprinus. Paul Geogl;igan and
Mark E. Chittenden, Jr, In Fisheries Bulletin 80(3): 523-540 (1982).
$1. TAMU-SG-83-813,

Stenotomus caprinus mature at 90-125 mm TL as they ap-
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proach age [. Spawning occurs once a year in a discrete period
of 50-80 days from January through April, peaking in February
or March. The male/female ratio was 1-to 1.21 during spawn-
ing. Spawning occurs in waters deeper than 17 m, coinciding
with the periodicity of onshore surface currents in the northern
Gulf of Mexico. These currents probably carry eggs and larvae
inshore to nursery areas less than 27 m deep where recruitment
occurs. As they mature, young-of-the-year gradually disperse
to waters of 36-535 m, where age ] and II fish are most abundant.
5. caprinus are most vulnerable to trawling at night. Growth in
length is fastest in the first eight months but slows greatly as
they mature and divert energy toward reproduction. TL aver-
aged 110-135 mm at age I, 130-155 mm at age II, and 160 mm at
age lll. Maximum TL is about 200 mm , and maximum lifespan
is 2.5-3 years. Total annual mortality rate is 83-99 percent, but
postspawning survival, mortality rateand lifespan vary greatly
with year class. Total weight/TL, length/width, and girth/TL
relationships are presented. The population dynamics of §.
caprinus appears quite different from that of S. chryseps, and the
genus may show zoogeographic change at Cape Hatteras, N.C.

*Preliminary Evaluation of Survival and Growth of Juvenile
Red Drum (Sciaenops ocellata) in Fresh and Salt Water. P.A.
Crocker, C.R. Arnold, ].A. DeBoer and J.D. Holt. In fournal of the
World Mariculture Society, Vol. 12, No. 1. TAMU-5G-83-814,

Few quantitative studies of the tolerance of red drum to

freshwater (FW) or dilute seawater (SW) have been conducted.
In the laboratory, larval and juvenile drum were subjected to
dechlorinated FW for 96 hours. Survival was5 percent for larvae
(23-day-old, 6.2 mm SL), 70 percent for postlarvae (34 and 47-
day-old, 16.2-19.7 mm SL), and 95 percent for juveniles (57-day-
old, 56.9 mm SL). Survival in control salinities of 10 ppt was 90
percent or more. The results indicate that tolerance to dilute
media is size-dependent. In another experiment growth of
juvenile red drum (52 mm SL) over a 30-day period was com-
pared in two raceways with flow-through supplies of dechlori-
nated FW and of SW of 35 + 2 ppt salinity. Fish in SW grew
significantly larger (P < .01) than those acclimated to FW, Food
conversion efficiency was improved and appetite drive was
enhanced in the SW treatment. Percent survival after 30 days
was comparably high (93 percent) in both treatments. Fast
growth and high survival of juvenile (>20 mm SL) red drum
promote the feasibility of this valuable sport and commercial
species in aquaculture and mariculture. Its potential as a control
fish in freshwater fishery management deserves further inves-
tigation.
Changes in LH and Progesterone Associated with the Nesting
Cycle and Ovulation in the Olive Ridley Sea Turtle,
Lepidochelys olivacea. Paul Licht, David W.Owens, Kim Cliffton
and Cuauhtemoc Penaflores. In General Comparative Endocrinol-
ogy 48: 247-253 (1982). $1. TAMU-5G-83-815.

Studies of a large nesting population of the olive ridley sea
turtle on the Pacific coast of Mexico established that ovulation
is completed in most animals within a few days after nesting in
this multiclutched species. By three days postoviposition, eggs
intheoviduct containthin, partially calcified shells, eventhough
eggs may not be laid for as long as a month. Analysis of serum
samples demonistrated the presence of a pronounced “ovula-
tory surge” in luteinizing hormone (LH) and progesterone
(Pro). Levels of both hormones increase by more than an order
of magnitude within a day after oviposition and return to near
baseline levels within 2 to 3 days, by the time the egg shell
membrane appears. Testosterone and estradiol levels change
little in the preovulatory period. These increases in LH and Pro
are highly correlated in both time and magnitude. Increases in
Pro comparable to the ovulatory surge could not be induced by
injection of extracts of homologous pituitaries into preovula-
tory animals before nesting. Also, gonadotropin releasing hor-
mone and a potent agonistic analog were inactive in both sexes
of the breeding turtle.
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Growth of Juvenile Red Snapper, Lutjanus campechanus, in
the Northwestern Gulf of Mexico. Scott A. Holt and Connie R.
Amold. In Fisheries Bulletin 80(3): 644-648 (1982). $1. TAMU-
SG-83-816.

Red snapper were collected off Texas from an artificial reef
(sunken liberty ships) with fish traps, and from the outer
continental shelf by trawling. The largest fish trapped were 100-
110 mm, and the smallest trawled were 20-29 mm. Bimodal size
distributions indicate that juvenile red snapper Erow more
slowly than previously reported. Data indicate the fish grow to
110-130 mm the first year and 200-230 mm the second year. The
distinct bimodality in length frequencies in snapper less than
220 mm from June through December indicated the presence of
two year classes within this size range. Tagging studies indi-
cated that snapper stay around the artificial reef during the
summer and fall, but none were captured there or elsewhere
after December.

Simple Apparatus for Collecting Estuarine Sediments and
Suspended Solids to Detect Solids-Associated Virus. T.G.
Metcalfand ].L. Melnick. 1983, In Appl. Env. Microbiol 45(1): 323-
327. TAMU-5G-83-817.

Laboratory trials of a new sampler for collecting estuarine
sediment-associated viruses resulted in a recovery effective-
ness averaging 30 percent for two enteroviruses and rotavirus
SA1l. A minimal recovery potential of 54 percent was calcu-
lated when losses caused by inadequacies in the virus-concen-
tration procedure were excluded. Viruses associated with sedi-
ments and suspended solids were collected with the sampler.
Recoveries 61 and 60 percent of poliovirus and rotavirus, re-
spectively, were obtained for saltwater-suspended, solids-asso-
ciated virus, The unique advantage of the sampler for selective
collection areas, resulted in recovery of more virus than was
obtained with a commonly used dredge-type sampler.

*Effects of Ammonia and Nitrate on Growth and Survival of
Red Drum Eggs and Larvae. G.J. Holtand C.R. Arnold. 1983.In
Trans. Am. Fish. Soc, 112:314-318. TAMU-5G-83-818.

Tolerances of red drum eggs, larvae and postlarvae to am-
monia and nitrite were determined by measuring survival and
growthaftercontinuous exposurefor oneto two weeks. Ammo-
niz concentrations that reduced the survival rate varied with
ageat firstexposure. Concentrations as smallas 0.3 mg /liter un-
ionized ammonia significantly reduced survival of newly
hatched larvae in the first two weeks, whereas three-week-old
postlarvae tolerated concentrations twice as large. Young red
drum tolerated large concentrations of nitrate, as much as 100
myg/liter. Growth of survivorsafter oneor two weeks’ exposure
did not differ significantly from that of controls. Data indicate
thatun-ionized ammonia may bea potential hazard inred drum
culture systems, but that, under normal circumstances, nitrite
should cause no problem.

The Commercial Production of Mudminnows (Fundulus
grandis) for Live Bait: A Preliminary Economic Analysis.
Benita P. Waas, Kirk Strawn, Michael Johns and Wade Griffin.
In Texas Journal of Science XXXV(1): 51-60 (1983). $1. TAMU-
5G-83-820.

The economic feasibility of operating a commercial
mudminnow farm was determined using the Generalized Bud-
get Simulation Model for Aquaculture developed at Texas
A&M University. A ten year planning horizon was used. Initial
investment costs, annual budgets and cash flows were esti-
mated to determine cost, returns and profit. Economic profit,
break-evenanalysisand net present value wereused toevaluate
the economic feasibility, Based on a grow-out stocking density
of 400,000 /ha, 85 percent projected survival, two crops per year
and achieved production at 80 percent of capacity, the 24-ha
facility showed an economic profit of $41,160 for the sixth year
of operation. The break-even price of $0.40/dozen was $0.25
less than the market price of $0.65. The break-even production
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of 278,705 dozen/year is 174,629 dozen less than the assumed
annual production of 453,334 dozen.

198384

Western Gulf of Mexico Sea Turtle Workshop Proceedings.
David Owens, et al. October 1983. 74 pages, 3 tables, 1 photo-
graph. $3. TAMU-SG-84-105. NTIS-PB-84-121-177.

This publication summarizes the presentations made at the
Western Gulf of Mexico Sea Turtle Workshop, held January 13-
14,1983 at Texas A&M University. The following presentations
were made: “Current Status of the Kemp’s Ridley Population”,
“Historical Background of the International Conservation Pro-
gram for Kemp's Ridley”, “Padre [sland Hatchery Research”,
“Headstarting Kemp's Ridley”, “Experimental Marking of Sea
Turtles by Tissue Modification”, “Random Notes on Sea Turtles
in the Western Gulf of Mexico”, “Sea Turtle Stranding and
Salvaging Research”, “Turtle Excluder Device” and “Oil and
Gas Impacts on Marine Turtles in the Gulf of Mexico.”

The Texas Shrimp Fishery: Analysis of Six Management
Alternatives Using the General Bioeconomic Fishery Simula-
tion Model. W, Griffin, J. Warren, J. Nichols, W. Grant and C.
Pardy, October 1983, 66 pages, 20 tables, 9 figures. $3. TAMU-
5G—84-202, NTIS-PB-84-104-306.

Six alternatives for managing the Texas shrimp fishery,
proposed in recent fishery management plansor legislation, are
analyzed with the General Bioeconomic Fishery Simulation
Model. Alternatives are closure of specified areas for particular
periodsof time, changes in count size regulations, or both. They
areevaluated in terms of their impact on total landings, amount
of discards, costs and retums, and fishing effort. Impacts are
estimated for the first year and for a long-run situation giving
the industry time to adjust by increasing or decreasing the
number of bay boats and Gulf vessels. For given levels of
coefficients of growth and natural mortality the medel’s results
were very close to historical landings in terms of volume, size
and seasonal distribution.

Cutting Fuel Costs: Alternatives for Commercial Fishermen.
Dewayne Hollin and Steven Windh. January 1984. 17 pages, 2
charts, 2 graphs, 9 illustrations. TAMU-SG-84-504.

If you're looking for ways to reduce fuel consumption or
increase fuel efficiency, this publication is a place to start. It
describes 14 alternatives for commercial fishermen, including
long-term maintenance measures and long-term alternatives
such as management aids, devices to improve engine perfor-
mance and vessel modifications. Advantages and disadvan-
tages of each alternative are listed along with cost and economic
data estimates. Although costs vary with time and geographic
location, the estimates can help you decide which alternatives
you might want to investigate more thoroughly. Alternatives
described include speed reduction, hull maintenance, self-pol-
ishing paints, fuel flow meters, track plotters, LORAN C equip-
ment, turbochargers, engine changeout, diesel fuel preheaters,
controllable pitch propellers and bulbous bows, A payback
formula worksheet and example are included to help you
calculate how long it would take for any particular device or
medification te save enough fuel to pay for itself.

Seasonal Occurrence of Black Drum, Pogonias cromis, and
Red Drum, Sciaenops ocellatus, off Texas. Jeffrey L. Ross, John
S. Pavela and Mark E. Chittenden, Jr. 1983. In Northeast Guif
Science 6(1): 67-70 (1983). $1. TAMU-5G-84-802.

The black drum, Pogonias cromis, and red drum, Sciaenops
ocellatus, areimportant recreational and commercial fishes com-
monly captured on the Atlantic coast of the United States from
Virginia to Key West, Florida and along the Gulf of Mexico
(Gulf) to at least northern Mexico. The literature describes
various aspects of the life history of both species, but their
winter distribution has not been well defined. This paper pro-
vides data on the seasonal occurrence and distribution of black
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drum and red drum off Texas.

*The Effects of Parasitism by Perkinsus marinus on the Free
Amino Acid Composition of Crassostrea virginica Mantle
Tissue. Thomas M. Soniat and Michael L. Koenig. En Journal of
Shellfish Research 2(1): 25-28 (1982). TAMU-5G-84-803.

This study corroborates the usefulness of the taurine-to-
glycine ratio as a biochemical measure of stress. The close
relationship between this ratio and level of parasitism suggests
the P. marinus may be the agent of stress.

Texas Shrimpers: Community Capitalism and the Sea. Robert
Lee Maril. September 1984. 222 pages. $18 (plus shipping and
applicable sales taxes). TAMU-5G-84-805. Order from Texas
A&M University Press, Texas A&M University, College Sta-
tion, Texas 77843.

In preparing management plans for the shrimp fishery of the
Gulf of Mexico, the Gulf of Mexico Fisheries Management
Council is instructed to consider socioeconomic data as well as
that related to fisheries biology. Until this book was published,
however, the social and economic situation of Texas shrimpers
had not been documented. The book describes the work and life
of a shrimper and tabulates information obtained in interviews
with shrimpers, such as incomes, families, age, ethnicity, work
attitudes, costs and returns for vessels, and landings.

1984-85

Proceedings of the Ninth Annual Tropical and Subtropical
Fisheries Conference of the Americas. Ranzell Nickelson, II
(comp.). November 1984. 344 pages, numerous figures and
tables. $12. TAMU-SG-85-106. NTIS-PB-85-221141/AS.

This proceedings includes 21 papers presented at the confer-
ence. Topics include fisheries production and management,
seafood technology, pathology and microbiology, parasitology
and seafood marketing.

*The Ectoparasitic Gastropod Boonea (Odostmia impressa);
Population Ecology and the Influence of Parasitism on Oyster
Growth Rates. Marie E. White, Eric N. Powell and Christopher
L. Kitting. In P.S.Z.N.I: Marine Ecology 5(3): 283-299 (1984).
TAMU-SG-85-808.

Boonea ( =Odostomis) impressa is a common ectoparasite of
oysters. In the laboratory, small oysters (Crassostrea virginica)
parasitized by natural densities of B. impressa produced 75
percent less new shell than unparasitized oysters Shell deposi-
tion rates of previously parasitized oysters increased signifi-
cantly after all B. impressa were removed. Thus, the decrease in
growth rate, although significant, apparently was not perma-
nent. B. impressa preferentially parasitized small living oysters
(<2.5cm) in the field, even though a higher percentage of large,
living oysters (>2.5cm) was available. The snails maintained an
aggregated distribution on the oyster reef. The number of B.
impressa per oyster clump was positively correlated with the
number of living oysters per clump, however some clumps with
few or no living oysters had many B. impressa. Thus, food
availability only partially explained the pattern of distribution,
B.impressa was very mobile. About 50 percent of the population
moved in one week. Reproduction occurred throughout the
year with a peak period in May. Recruitment was greatest in
July, however new recruits were observed throughout the year.
The reduction in growth rate of parasitized oysters, the snail’s
propensity towards parasitizing small oyster and the snails
tendency to becontagiously distributed suggests that B. impressa
potentially exerts a significant influence on the population
structure and health of oyster populations.

Components of the Seston and Possible Available Food for
Oysters in Galveston Bay, Texas. Thomas M. Soniat, Sammy
M.Ray and Lela M. Jeffrey. In Contributionsin Marine Science 27:
127-141 (1984). $1. TAMU-5G-85-814.

Seasonal changes in components of the seston such as par-
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ticulate lipid, carbohydrate and protein as well as chlorophyll-
a, particulateinorganic matter (PIM), ash-freedry weigh (AFDW)
and seston dry weight (DW) were measured over an annual
cycle in Galveston Bay, Texas. Food for the oyster was defined
as the sum of the concentrations of lipid, carbohydrate and
proteinafood index was calculated asthe percentage food inthe
total seston, Wind speed appears to be an important forcing
function, especially in regard to its ability to resuspend bottom
material. PIM and non-algal material dominate the suspended
particulate “food” measure, and the food index were
intercorrelated and were higher in the spring and summer than
in the fall and winter. Presumably, the nutritional quality of the
seston was greater during the spring and summer period.

Reproduction, Movements, and Population Dynamics of the
Banded Drum, Larimus fasciatus, in the Gulf of Mexico, Gary
W.Standard and MarkE. Chittenden, Jr. In Fishery Bulletin 82(2):
337-363 (1984). $1. TAMU-SG-85-817.

Collections of the banded drum, Larimus fasciatus, were
made from 5 to 100 m in the Gulf of Mexico along a cross-shelf
transect off Texas during the period October typical maximum
life span (tL) in the northwestern Gulf is only 1-2 years, but may
be 2-3 years if the stock ranges in both the northwestern and
north central Gulf. Apparent mean time-specific and cohhort-
specific total annual mortality rates are 92-100 percent, in the
northwestern Gulf but true values probably are 80-90 percent.
For a stock the ranges in both the northwestern and north
central Gulf. Fecundity, weight, girth, and length relationships
are presented.

*Herbivory Potential of Postlarval Brown Shrimp Associated
with Salt Marshes. Daniel F. Gleasonand Roger L. Zimmerman.
In Journal Exp. Marine Biological Ecology. 84: 235-246 (1984).
TAMU-5G-85-820.

Laboratory feeding experiments were used to study the
herbivory potential of postlarval brown shrimp (Penaeus aztecus
Ives). Plant materials fed to shrimp included Skeletonema costatum
{Grenville) Cleve, Isochrysis sp., Spartina detritus, Spartina epi-
phytes. A total of 16 treatments were derived from all possible
combinations of the four materials. After 16 days the greatest
increases in length and weight occurred in those treatments
containing Skeletoriema costatum followed by Spartina epiphytes
exclusive of the presence of Skeletonema. Shrimp growth did not
occur in beakers with 1) no food, 2) Isochrysis sp. or Spartin
detritus alone or 3) Isochrysis and detritus in combination
(Isochrysis-detritus-no food group). Ecdysis occurred in all treat-
ment, except where no food was present, including those in
which there was no measurable growth. Survival and growth
weresignificantly higherin the Skeletonema and epiphytegroups
compared to the Isochrysis-detritus-no food group. These re-
sults indicate that planktonic diatoms, such as Skeletonema, and
epiphytes of Spartina are potential sources of nutrition for
postlarval Penaeus aztecus in Spartina marshes.

Aspects of Reproduction, Larval Development, and
Morphometrics in the Pyramidellid Boonea impressa
(Odostomia impressa) (Gastroposa: Opistobranchia). Marie E.
White, Christopher L. Kitting and Eric N. Powell. In The Veliger
28(1): 37-51 (1985). $1. TAMU-SG-85-823,

Boonea impressais an important ectoparasite of the American
oyster, Crassostrea virginica. Here, the reproductive and larva
life history, intraspecific variation in certain shell characters,
and theinternal anatomy of the feeding apparatus are described
for population of B. impressa from the western Gulf of Mexico
{Texas) and, for the latter two subjects, the western Atlantic
(North Carolina). Larval development in the Pyramidellidae is
reviewed. The life-span of B. impressa was approximately one
year. Reproduction occurred throughout the year, but peaked
inmid-summer. Eggs (182-238 um diameter) were deposited in
numbers of 20-250 per egg mass. Larval development from



Sea Grant Bibliography... 59

oviposition to be hatched veliger required 3.3-4.8 days. Twe
days after hatching, the veligers became negatively phototaxic.
Metamorphosis occurred within one week of hatching. The
developmental mode of B. impressa fits that designated as Type
Il-lecithotrophic, and agrees with that expected for an
opistobranch with a stable food source. The short pelagic life-
span may facilitate dispersal for a species with a non-mobile,
but patchy host. Recently metamorphosed B. impressa often
attached near the aperture of an adult. This behavior may
protect the young snail from predation and increaseaccess to its
food supply. The internal anatomy of the feeding apparatus
differed from European odostomians in the absence of a well
developed first buccal pump. Shell sculpture (number of cords
per whorl) was most dependent on the length of the whorl.
Adult snail size, whorl length, whorl width, and the number of
spiral cords varied significantly between populations collected
from Texas and North Carolina. Egg size, size of the compo-
nents of the feeding apparatus, whotl length-width ratio, and
protoconch size differed less. These latter characters might be
employed advantageously in the study of interspecific differ-
ences among odostomians where, heretofore, characters with
greater intraspecific variability typically were used.

1985-86

Proceedings of the Tenth Annual Tropical and Subtropical
Fisheries Conference of the Americas. D.R. Ward and G.D.
Treece, (comps.). November 1985. 313 pages. $15. TAMU-SG~
86-102. NTIS-PB-86-140-688/AS.

The 10th annual meeting of the Tropical and Subtrolpical
Fisheries Technological Society of the Americas was held in
New Orleans, Louisiana, in January 1985. This proceedings
includes 26 papers which focus on economics, fisheries produc-
tion and management, seafood processing, pathology and mi-
crobiology, and seafood technology. This volumealso includes
anauthor and subject index for Volumes 1 through 10. Volumes
2 through 9 are still available through the Texas A&M Univer-
sity Sea Grant College Program.

Proceedings of the Shrimp Yield Prediction Workshop. André
M. Landry, Jr., and Edward F. Klima, editors. $10. TAMU-SG-
86-105.

Shrimp stocks of the Gulf of Mexico represent an extremely

valuable commodity whose management falls under the
jurisidiction of state and federal fisheries agencies. The Shrimp
Yield Prediction Workshop traced the evolution of state and
federal programs designed to manage shrimp resources. Man-
agement strategies and goals of various regulatory agencies’
shrimp research programs were discussed. Insight was gained
into the significance of abundance and size data obtained by
traditional sampling methods, correlations of life history trends
and hydrological factors, census data gathered from the bait-
shrimp fishery and density information acquired from new
quantitative techniques as predictive tools for shrimp resource
management, The workshop also assessed the state of the art of
predicting shrimp yield and identified critical problems in
redering meaningful predictions.
Economics of Harvesting and Market Potential for the Texas
Blue Crab Industry. Charlotte L. Miller and John P. Nichols.
September 1985. 118 pages, 24 tables, 18 figures, $5. TAMU-
5G-86-201.

Texas ranks third in blue crab production within the Gulf of
Mexico region. Two occurences which havedirectly affected the
Texas blue crab industry began in 1975, an increase in involve-
ment of Northeastern interest in the processing industry and an
influx of Indochinese pickers and crabbers. These develop-
ments resulted in increased production due to more efficient
harvesting and processing and an increase in the export of
whole crabs and crabmeat to East coast markets. This report
describes the Texas blue crab industry and identifies market
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development opportunities within Texas and the surrounding
regions. The typical crab consumer is described as a middle-
aged, white collar worker in the middle-income range. Demo-
graphic projections indicate that this socioeconomic group will
increase, resulting in a growing market for crab. If a larger
regional market should develop, according to the authors,
prices rise and greater interest develops in commercial harvest,
the resource may come under greater pressure. This suggests
that greater emphasis be placed on more refined public man-
agement, including licensing of commerical crabbers.

Effects of Seismic Sounds on Marine Organisms: An Anno-
tated Bibliography and Literature Review. TL. Linton, N.
Hall, D. LaBomascus and A.M. Landry. October 1985. 67 pages,
10figures, 2tables, 5 appendices. $3. TAMU-5G-86-604, NTIS-
PB-86-13-598/AS.

Techniques of geophysical exploration are constantly chang-
ing, spurred by concerns for sFeed, efficiency and environmen-
tal protection. This project collects and reviews published stud-
ies relating to the effects of devices used for sound wave
generation in geophysical exploration upon important marine
organisms of the Texas coastal waters, including bays and
estuaries. Researchers report that high-velocity explosives burn
rapidly and produce a very fast buildup in pressure which kills
fishes. The degree of lethality is directly related to charge size
and distance from detonation site. Low-velocity explosives
generate a moderate pressure buildup and relatively low peak
pressure, producing relatively nolethal effects to aquatic organ-
isms. Non-explosive sound sources such as air guns have a
moderate pressure rise-time similar to that produces by low-
velocity explosives. Although few studies have been conducted
with air guns, they appear to have little adverse effect upon
aquatic organisms.

Benthos Structure and Function in a South Texas Estuary.
Flint. Confributions in Marine Science (1985) Vol. 28: 33-5. $1.
TAMU-SG-86-801.

The Corpus Christi Bay estuary in the northwestern Gulf of
Mexico was investigated for spatial and temporal variation of
benthos community structure and function. Four stations were
sampled quarterly for 2.5 years to investigate for macroinfaunal
species assemblage changes as well as cianges in benthic me-
tabolism and nutrient regeneration. Cluster analysis of species
assemblagesillustrated that community structurechanged from
the riverine-influenced end of the estuary to the oceanic-influ-
enced end. Taxa number increased away from the fluvial source
while total abundance decreased. Maximum biomass was ob-
served in the middle estuary region. Although spatial patterns
wereevident, no consistent seasonal patterns were observed for
community structure characteristics from one site to the next.
Community functional processes were not significantly differ-
ent between sites, Metabolism did not show consistent tempo-
ral patterns but sediment nutrient flux always exhibited peak
rates during the summer at all sites, Sediment texture differ-
ences as wellas variability in salinity between sites were thought
to influence benthos structure and function in this estuary.
Multivariate discriminant analysis differentiated communities
according to 1) those that inhabited a less variable environment
(salinity) and surported more benthic taxa, and 2) those that
inhabited a significantly different kind of sediment, supported
fewer taxa, and exhibited much greater faunal biomass with
corresponding larger metabolic rates. A comparison with other
estuaries indicated that Corpus Christi Bay benthic metabolic
rates were intermediate and that nutrient regeneration rates
were high in those estuaries where similar data were available.

Pineal Gland and Melanton in Sea Turtles. Owens and Gern,
Current Trends in Comparative Endocrinology (1985). pp. 645-648.
$1. TAMU-SG-86-805.

Sea turtles possess unusually large pineal complexes which
are highly vascularized and glandular in appearance. Histo-
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logically, secretory rudimentary photoreceptors and neurologi-
cal supportive cells are distinguishable. However, there is no
evidence of pineal innervation or typical photoreceptors in
immature specimens of either the green (Chelonia mydas) or the
loggerhead (Caretta caretta) sea turtles. Ralph has hypothesized
a positive correlation between pineal complex development
(importance?) and increasing latitude. This relationship has
beensupported inlizardsand certain rodents. Sea turtles, which
are primarily tropical and subtropical, do not fit this pattern.
Using a melatonin radioimmunoassay, we have conducted
several physiological experiments to try to determine the role of
the pineal gland and melatonin in these species. Even though at
onetimeit was thought that melatonin might bea unique pineal
product, it is now clear that this indoleamide occurs in several
other tissues including the retina where it is probably synthe-
sized. Melatonin has also been found in the blood of
pinealectomized rats, sheep and rainbow trout. In the course of
two experiments in which pinealectomy was performed on C.
mydas, we have been able to examine melatonin titers post-
operatively.

Comparative Endocrinology of SeaTurtles, Owensand Morris.
Copeia, 1985 (3), pp. 723-735. $1. TAMU-SG-86-807.

In recent years, an effort has been made to begin to under-
stand the endocrine regulation systems of endangered sea
turtles. The purpose of the present paper is to review this area.
The glycoproteins follicle stimulating hormene (FSH), luteiniz-
ing hormone (LH), and the thyroid stimulating hormone (TSH)
have been purified from pituitaries of Chelonia mydas. A ho-
mologous radioimmunoassay for LH has been used to docu-
ment a clear relationship between LH, ovulation and a pro-
nounced progesterone peak which occurs as albumin is being
secreted in the oviduct. A distinct role for FSH has yet to be
proven, although, because estrogens seem to be out of phase
with LH and progersteone, FSH may regulate estrogen. A
complication with this suggestion, however, is that the reptiles
which have been studied seem unique among tetrapods in not
having LH and FSH receptor specificity. Circulating estrogens
are at very low titers (20-50 pg/ml), with peaks in spring that
may correlate with migration and ovarian maturation as well as
during the internesting interval when subsequent follicular size
classes are maturing. Testosterone is elevated slightly in female
C. mydas during mating receptivity, but is much lower than
early spring samples from mating males. The two species in the
genus Lepidochelys hold mature eggs in their oviducts, appar-
ently to ensure adequate recruitment of nesters for their unique
mass nesting (arribada) system. Environmental temperature
appears to directly affect somesea turtleendocrine systems. The
unusually elaborate pineal complex in marine turtles produces
the hormone melatonin which is reduced in the circulation and
cerebrospinal fluid by the animal’s exposure to light. Tempera-
ture, photoperiod and nutritional history appear capable of
regulating reproductive cycling in these multiannual nesters.
Much less is now known about males than females. Growth
hormone (GH)and toalesser degree prolactin are somatotrophic
in marine turtles. GH also appears to synergize with gonadot-
ropin in inducing final testicular spermiation. TSH from sea
turtles or mammals did not stimulate the sea turtle thyroid in
two separate assays, an observation which is both unexpected
and unexplained. The ACTH-interrenal-stress axis in sea turtles
is similar to other vertebrates with the glucocorticoid corticos-
terone demonstrating peaks at hatching, entry into the ocean
and during induced stress situations.

Diel Periodicity of Spawning in Sciaenids. C.R.Arnold, S.A.
Holt, GJ. Holt. Marine Ecology - Progress Series. Vol. 27:1-7,1985.
$1. TAMU-SG-86-812.

Time of day was determined for spawning of several species
of sciaenid fishes by examining development stages of eggs
collected in estuarine and near-shore plankton samples. Estua-
rine samples were taken at different times of day and night but
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newly spawned Cynoscion nebulosus and Bairdiella chrysoura
eggs were taken only during a rerlod from just beforeto 3 or 4
hours after sunset. Scicenops ocellatus and Mentichirrhus sp. Eggs
from near-shore Gulf of Mexico samples, taken during the
morning, all contained tail-bud stage embryos, indicating
evening spawning in these species. It is proposed that evening
spawning reduces predation on sciaenid eggs by allowing
dispersal of eggs during the night when planktivores may be
less active. Overnight dispersal reduced C. nebulosus egg den-
sity from 100 m*® during evening spawning to 1 m™ the next
afternoon. Lower egg densities during the day would reduce
egg mortality due to predation. Egg predation experiments
showed that predation rates increased with increasing egg
density but no difference was found in predation rates between
trials run in light and total darkness.

*Assessing Transportation by the Covariance of Species with
Comments on Contagious and Random Distributions. Hays
Cummins, Eric N. Powell, H.]J. Newton, Robert J. Stanton, Jr.,
and George Staff. In Lethaia 19:1-22 (1986), TAMU-SG-86-815,

The paleoecologist must be able to distinguish a transported
assemblage from anin situ one. A method is proposed to assess
whether the post-mortem transport of individuals affected their
observed spatial (horizontal) distribution. The spatial distribu-
tion of a species can be random or contagious. The spatial
distribution of a species in the death assemblage produced by
the cumulation of many temporally discrete inputs will be
random if the individual inputs are random and contagious if
the inputs are contagious. The spatial distribution patterns of
several species should not covary in the absence of physical
disturbance regardless of their own distributions, however. The
degree of covariance between individuals of several species of
similar hydrodynamic propensity is dependent on the amount
and intensity of post-mortem movement. The more species that
covary, and the larger the size classes that covary, the more
likely that transportation played an important role in the spe-
cies’ distribution patterns. Conversely, the absence of covari-
ance suggests that, for at least some species, biological factors
determined the species’ spatial distributions. Similarly, covari-
ance of vertical distribution patterns might suggest homogeni-
zation by bioturbational or physical mixing,.

*Latent Behavioured Toxicity of Copper to Sea Catfish, Arius
felis, and Sheepshead, Archosargus probatocephalus, C.W.
Steele. In Journal of Fish Biology 27:643-654 (1985). TAMU-SG-
86-816.

Toassess quantitatively thelatent (delayed)toxicity of acutely
sublethal exposure to copper on the locomotor and orientation
behaviour of marine teleosts, the movements of individual sea
catfish, Arius felis, and sheepshead porgy, Archosargus
probatocephalus,were monitored electronically in a multiple-
choice rosette tank immediately after 72-h static exposure to
copper (0-0, 0-1, 0-2, or 0-4 mg. Cul”) and 1 week later. Initial
hyperactivity following copper-exposure was exhibited by all
fish of both species (except controls), as indicated by significant
changes in the behavioural variables used to quantify locomo-
tor activity. In addition, the crientation angles of successive
movements in the monitor tank increased significantly for sea
catfish, producinga decreasein the frequency of turning. Orien-
tation angles of sheepshead showed a significant enhancement
of the ‘normal’ tendency of this species to make small-angle
turns in thetank, and to returnimmediately to the compartment
just vacated (indicative of an increase in the frequency of
turning). One week following exposure, all copper-exposed fish
exhibited extreme hypoactivity which was significantly differ-
ent from their behaviour immediately after exposure, and from
the behaviour of control fish. This hypoactivity did not corre-
spond, therefore, to ‘normal’ activity in either species. The
delayed effect of copper exposure on orientation was to exacer-
bate significantly the species specific turning behaviour seen
immediately following exposure. These results are discussed in
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terms of presumed accumulated physiological damage result-
ing from the exposure to copper and the initial hyperactivity
such exposure elicits, and of general behavioural ecology.

*Non-random, Seasonal Oscillations in the Orientation and
Locomotor Activity of Sea Catfish (Arius felis) in a Multiple-
Choice Situation. Craig W. Steele. In Biological Bulletin 168:359-
376 (1985). TAMU-SG-86-817.

A quantitative analysis of angular orientation and lecomotor
activity of 80 sea catfish (Arius felis) over 12 consecutive months,
under controlled conditions of photoperiod, temperature, and
water quality, revealed non-random oscillations in the monthly
mean orientation vectors and monthly mean activity of the
experimental population. Marquardt modeling of monthly mean
activity and of the sineand cosine components of monthly mean
orientation indicated significant annual bimodal cycles for all
three variables. These cycles correlated with the observed sea-
sonal inshore-offshore migrations of A. felis, as documented in
theliterature, and had significant periods 0f 11.40,5.11, and 6.64
menths for the sine and cosine components of orientation and
foractivity, respectively. Photoperiod aloneapparently acted as
the exogenous cue triggering these cyclic changes in orientation
and activity.

*Characteristics of the Texas Shrimp Fleet, 1979-82. Judith T.
Krauthamer, William E. Grant, and Wade L. Griffin. In Marine
Fisheries Review 46(2): 53-59. TAMU-5G-86-823.

Sound management of the Texas shrimp fishery requires an
understanding of the composition of the shrimp fleet and its
response to changing economic conditions and regulations.
This study utilized Texas Parks and WildlifeDepartment licens-
ing data to quantitatively describeand evaluate the commercial
fleet from 1979 to 1982. Tables representing the number of
vessels in the fleet, the license (bay, bait, Gulf) or license combi-
hations that they maintain, the home ports of vessels, and the
counties of residence of vessel owners, are presented. Despite
yearly fluctuations, theshrimp fleet has been increasing, as have
been the purchases of singleand multiple licenses. Decreases in
the number of vessels in the fleet for any given year resulted
grimarily from vessels less than 25 feet in length and vessels 55-

0 feet in length leaving the fishery. The expansion of the fleet
in 1981 and its relationship to 1981 fisheries legislation is dis-
cussed.

*Time-Averaging, Taphonomy and Their Impact on
Paleocommunity Reconstruction: Death Assemblagesin Texas
Bays. George M. Staff, Robert ], Stanton, Jr., Eric N. Powell and
Hays Cummins. In Geological Society of America Bulletin 97:428-
443 (1986). TAMU-SG-86-824.

The death assemblages in u Copano Bay and upper
Laguna Madre, Texas, \gere mmggeéd wnPt’; the liging coml:npﬁ-
nities as sampled over a two-year period in order to determine
how taphonomy and time-averaging affect paleocommunity
reconstruction. The living and death assemblages were com-
pared using taxonomic composition, numerical abundance,
diversity, biomass, and trophic and habitat proportions, Taxo-
nomic composition, particularly adult taxonomic composition,
andthebiomass of the death assemblage more accurately reflect
the characteristics of the living community than do numerical
abundance and other community attributes based upon nu-
merical abundance such as diversity. Taxonomic composition
and biomass are less modified by taphonomy and time-averag-
ing, because they are temporally more persistent characteristics
of the community. Community and paleocommunity attributes
are not equivalent, because the paleocommunity is described
using time-averaged data. Ecological theory must be supplanted
by paleoecological theory that takes into account this temporal
component.

Effects upon Selected Marine Organisms of Explosive used
for Sound Productionin Geophysical Exploration. T.L. Linton,
AM. Landry, ].E. Buckner and R.L. Berry. The Texas Journal of
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Science, XOOXVI (4):pp. 341-353 (1985). $1. TAMU-SG-86-832.

Survival rate and extent and nature of injury weremenitored
for red drum (Scirenops ocellatus), black drum (Pogonias cromis),
blue crab (Cailinectes sapidus), white shrimp (Penaeus setiferus),
and American oyster (Crassostrea virginica) held in cages at
logarithmic distances (one to 46 meters) from where a strand of
commercially available explosive (Primacord with 100 grams of
powder per 33 centimeters), commonly used to produce sound
waves for seismic exploration, was detonated in a shallow
water environment. Survival of test organisms varied with
species, depth of cage, and distance from detonation site. Fish
held at the surface exhibited low mortality, whereas those in
bottom cages closest to site of detonation (one and 23 meters
away) exhibited mortality rates between 40 and 100 percent.
The swimbladder, kidney, and peritoneum were all most fre-
quently damaged organs in fish. Shrimp exhibited modest
mortality rates at all stations and water depths. Survival of
shrimpdid notappear to berelated to distance from detonation.
Blue crab survival appeared to be directly related to distance
from detonation site. Survival of oysters was high at all stations
and inversely proportional to distance from sound source.
Varying results among test organisms were attributed to pres-
sure wave characteristics associated with charge detonation.
Comparable testing is needed during summer months to deter-
mine effects under “worst case” conditions when greater num-
bers and life stages of organisms are present and ambient
conditions more stressful in these shallow water environments.

Biological Enhancement of Estuarine Benthic Community
Structure. Flint and Kaike. Marine Ecology - Progress Services,
Vol. 31: 23-33, 1986. $1. TAMU-SG-86-833.

Benthos in south Texas estuaries are normally concentrated
in the top 3 to 4 cm where the sediment is well-oxygenated and
less compact. Where larger infauna such as enteropneusts,
ophiuroids, or echiurans occur in the sediments bioturbation by
these infauna oxygenates and redistributes normally
uninhabitated deeper sediments. A natural disturbanceto Cor-
pus Christi Bay benthos by these larger infauna could increase
density and expansion of infaunal populations into deeper
regions of the sediments, as well as enhance colonization by
new infaunal species. During a 3.5 yr study of infaunal benthos
there was a change in community structure associated with
colonization of the soft-bottom habitat by the enteropneust
Schizocardium n. sp. that resulted in a species composition
atypical fora middleestuary habitat. After 2yr theenteropneust
population disappeared and the diverse and productive soft-
bottom community regressed to pre-enteropneust population
disappeared and the diverse and productive soft-bottom com-
munity regressed to pre-enteropneust characteristics. Increased
aerobic sediments during enteropneust presence may have
diminished predicted competition and encouraged develop-
ment of a more diverse community than would have otherwise
existed.

Niche Characterization of Dominant Estuarine Benthic Spe-
cies, Flint and Kaike, Estuarine, Coastal & Shelf Science (1986), 22-
657-674. $1. TAMU-S5G-86-836.

Benthic macroinfaunal species in a south Texas estuarine
environment were studied overa 2-5 year period tocharacterize
their distributions and ecology. The 13 dominant taxa chosen
for investigation exhibited distinct habitat usage differences as
judged both by the use of discriminant analysis and the differ-
entiation of behavioral characteristics. Species coexistence in
the estuarine benthic community of Corpus Christi Bay was
examined with respect to resource partitioning for such param-
eters as food and space. Utilization of these resources by the
dominant taxa differed in both temporal and spatial dimen-
sions, with the spatial dimension consisting of horizontal and
vertical attributes. Benthic species were separated according to
1) occurrences in certain sediment types with varying organic
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content, 2) presencein estuarineregions characterized by differ-
ent phytoplankton productivity rates, 3) different periods of
annual occurrence, and 4) occurrence in different sediment
microhabitats characterized by varying sediment depth and
relation to depth of oxygenated sediments. Superimposed upon
differences in habitat usage of these species were behavioral
traits, such as feeding differences, which further discriminated
how benthic species obtained resources. Based upon species
occurrence in a certain characteristic environment, we specu-
lated on the structural division of the benthic habitat by various
taxa often classified as common members of the same species’
assemblages in the past. Although other investigators have
demonstrated interactions among co-occurring benthic infau-
nal species, the information presented here illustrated how
these species could minimize interactions in order to maintain
their populations.

1986-87

Ageand Growth of Four Carcharhinid Sharks Common to the
Gulf of Mexico; a Summary Paper. S. Branstetter and ].D.
McEachran. Indo-Pacific Fish Biology: Proceedings of the Second
International Conference on Indo-Pacific Fishes. 1986, pp. 361-371,
Ichthyological Society of Japan, Tokyo. $1. TAMU-5G-87-801.
Age and growth information is presented for four shark
species: Carcharkinus limbatus, C. falciformis, Galeocerdo cuvieri,
and Rhizoprionodon terraenovae. Ages were estimated from ver-
tebral centrum ring structure. Results were verified through
back calculations and marginal increments, and validated
through grow-out studies on livesharks injected witha marker,
tetracycline. Age at recruitment to a developing fishery is
similar for all four species at 3-4 year of age, however they enter
the fishery at different stages of their life histories. The species
are taken in various combinations during fishing efforts, there-
fore fishery management at the group level isdesirable, but due
to differences in their life histories, may prove to be difficult.

Bay and Offshore Fishing in the Galveston Bay Area; a Com-
parative Study of Fishing Patterns, Fishermen Characteris-
tics. Graefe and Ditton. North American Journal of Fisheries Man-
agement (1986), 6: 192-199. $1. TAMU-SG-87-803.

Saltwater boat fishing patterns as well as fishermen charac-
teristics and expenditures near Houston and Galveston, Texas,
were investigated through a 1979 mail survey of registered boat
owners who fished the Galveston Bay area. Bay and offshore
fishermen were similar in most respects (income was an excep-
tion) but their economicimpact varied greatly. Offshore fishing
parties spent nearly twice as much money per day on the
average as bay parties, but the contributed only about one-fifth
as much to the regional economy because they were fewer in
number and made fewer fishing trips. Offshore fishing parties
were more likely than bay parties to buy snack foods and
beverages, restaurant meals, tackleand equipment, and gasand
oil for their boat in the coastal community. The findings pre-
sented here point to important differences in participation,
spendling and economic impact that need to be examined fur-
ther elsewhere. The approach and findings should be of use to
fishery managers and local officials when they allocate re-
sources based on economic impact perspectives.

Utilization of Salt Marsh Plants by Postlarval Brown Shrimp;
Carbon Assimilation Rates & Food Preferences. Gleason.
Marine Ecology - Progress Series (1986). Vol. 31: 151-158. $1.
TAMU-SG-87-804.

Changes in stable carbon isotope ratios were monitored at 4
d intervals for postlarval Penaeus aztecus Ives reared on plant
foods representative of those found within a Spartinaalterniflora
Loisel salt marsh. Plant materials fed to shrimp, individually
and in combination, included Skeletonzma costatum (Greville)
Cleve, Isochrysis sp., Spartina detritus, and epiphytes that grow
on Spartina, Resultsof carbon isotope analyses indicated that the
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most rapid changesintissue values occurred when shrimp were
fed S. costatum alone or all foods combined. In both of these
treatments the half-life of tissue carbon was reached before the
first doubling of weight. Although shrimp fed epiphytes showed
growth, significant assimilation of diet carbon was notdetected.

ood preferences were assessed with those materials which
promoted growth (i.e. 5. costatum and epiphytes) and, aithough
there was no preference for S. costatum and epiphytes together
compared to epiphytes alone, selection for both of these mate-
rials was greater than for 5. costatum alone, Results indicate that
(i) certain plants common in Spartina salt marshes such as the
diatom S. costatum , can beimportant for metabolic maintenance
in postlarval P. aztecus and (ii) postlarval brown shrimp may
have substrate preferences that are not related to plant food
value,

*The Rate of Taphonomic Loss in Modern Benthic Habitats:
How Much of the Potentially Preservable Community Is
Preserved? H. Cummins, E.N. Powell, R.}. Stanton, Jr., and G.
Staff. In Palaeogeography, Palacoclimatology, Palaeoecology 52:291-
320 (1986). TAMU-5G-87-810,
The post-mortem fate of shells added by natural mortality to
modern death assemblages was studied to determine the im-
ortance of taphonomic loss during the initial stages of the
rmation of a fossil assemblage. Individuals are added to the
living community in pulses, usually by larval settlement. These
input pulses usually are followed by discrete input pulses into
the death assemblage. The decay of these discrete input pulses
in the death assemblage can be used to measure the rate of
taphonomic loss as expressed by the half-life of a pulse. For
instance, if a species has a half-life of 125 days and the input
pulse begins with 500 individuals, then the number of shells
remaining after one half-life (125 days) is 250 shells. At two sites
on the Texas coast, thelongest half-lives did not exceed one year
for any of the 13 species which produced input pulses during
the study period, Little net addition to the death assemblage
could be detected in spite of the transitory addition of hundreds
of shells as input pulses. These rapid decay rates show that
death assemblages do not accumulate at the rate at which
organisms die. Some species, such as the infaunal bivalve
Tagelus plebeius, did not decay measurably. We predict that
decay rates drop substantially with depth in the sediment so0
that individuals which die at depth or are rapidly reworked
below the sediment surface have a greater chance of preserva-
tion. The final composition of death assemblages is probably
little related to the actual numerical input from the potentially
preservable component of the living community.

User-Resource Planning Framework for Offshore Recreational
Artificial Reefs. Gordon & Ditton. Coastal Zone Management
Journal, Vol. 13, No. 3/4. pp. 369-395. 1986. $1. TAMU-SG-87-
811.

Artificial reefs have been used extensively in coastal waters
to attract and enhance recreational fishery resources. In the
United States, they have been traditionally built from “materi-
als of oppertunity” using limited budgets. This paper explores
some past planning philosophies and presents a recent artificial
reef deployment case that demonstrates a lack of sensitivity to
local and regional recreational demand. A systems framework
is developed to guide future planning efforts in artificial reef
development, The framework is intended to integrate previ-
ously fragmented knowledge and to demenstrate the interdis-
ciplinary nature of artificial reef planning. Emphasis is given to
advance planning, user dimensions, and the integral issue of
reef access.

*A Methanotrophic Marine Molluscan (Bivalvia, Mytilidae)
Symbiosis: Mussels Fueled by Gas. James J. Childress, C.R.
Fisher, ].M. Brooks, M.C. Kennicutt II, R. Bidigare, and A.E.
Anderson. In Science 233:1306-1308 (1986). TAMU-SG-87-812.

An undescribed mussel (family Mytilidae), which lives in
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the vicinity of hydrocarbon seeps in the Gulf of Mexico, con-
sumes methane (the principal component of natural gas) at a
high rate. The methane consumption is limited to the gills of
these animals and is apparently due to the abundant intracellu-
lar bacteria found there. This demonstrates a methane-based
symbiosis between an animal and intracellular bacteria. Meth-
aneconsumption is dependent on theavailability of oxygen and
isinhibited by acetylene. The consumption of methane by these
mussels is associated with a dramatic increase in oxygen con-
sumption and carbon dioxide production. As the methane
consumption of the bivalve can exceed its carbon dioxide pro-
duction, the symbiosis may be able to entirely satisfy its carbon
needs for methane uptake.

*Isolation of the Cembranolide Diterpenes Dihydrosinularin
and II-Epi-Sinulariolide from the Marine Mollusk Planaxis
sulcatus, Radhika Sandrija, Sudershan K. Sandrija, Alfred }.
Weinheimer, Maktoob Alam, and Gary E. Martin. In Journal of
Natural Products 49(4): 718-719 (1986). TAMU-SG-87-827.

Marine mollusks have been identified as a rich source of
novel compounds (1-3). The diversity of the chemical nature of
these compounds can be partially attributed to the dietary
sources (4,5) inasmuch as mollusks are known to concentrate
selectively compounds present in their diet. Although
cembranolide diterpenes have been isolated in ever-growing
numbers froma variety of marine as well as terrestrial source (6-
8), there is only one report about their presence in a marine
mollusk (9). In this communication, we report the isolation of
dihydrosinularin and 11-¢pi-sinulariolide from the mollusk
Planaxis sulcatur Born. Dihydrosinularin and 11-¢pi-sinulariolide
acetate have been isclated previously from soft corals (6,10-12)
which, together with gorgonians, are the richest sources of
marine cembranoids (6,10-12). It should be pointed out that this
is the first report on the occurence of the parent 11-epi-
sinulariolide in a marine invertebrate. It is expected these
diterpenes are of dietary origin although the possibility of
biotransformation of a precusor by the mollusk cannot be ruled
out at this time. Both dihydrosinularin and 11-epi-sinulariolide
have been reported to have marginal antineoplastic activity
against P-388 lymphocytic leukemia (12).

*The Size-Frequency Distribution in Palaeocecology: Effects
of Taphonomic Processes During Formation of Molluscan
Death Assemblages in Texas Bays. H. Cummins, E.N. Powell,
R]. Stanton Jr, and G. Staff. In Palacontology 29(3): 495-518
(1986). TAMU-5G-87-830.

The size-frequency distributions of the living community
and death assemblage at two sites in Texas (Laguna Madre and
Copano Bay) were comgared to assess the effect of taphonomy
onsize-frequency distributionsand survivorship curvesduring
preservation. Taphonomic processes result in the formation of
size-frequency distributions which often bear little resemblance
to the size-frequency distributions of the species as they died in
the living community. Circumstantial evidence suggests that
larger sizeclasses and ad ults tend to be preserved preferentially
in the death assemblage. Consequently, biomass and adult
individualsare preserved most accurately and serve as theonly
basis for assessing the population dynamics of a species. The
shape of the entire size-frequency distribution is determined
primarily by taphonomy; thus it provides a potentially useful
source of information on species-specific and site-specific
taphonomic processes in the fossil record. Most size-frequency
distributions are unimodal. This is the expected equilibrium
condition. Bimodal or multimodal distributions indicate a con-
dition of disequilibrium produced by unique ecologic or
taphonomic events.

Effect of Carbon Dioxide on Growth-rates of Selected Micro-
organisms Isolated from Black Drum (Pogonias cromis). Michel
Lannelongue and Gunnar Finne. In Journal of Food Protection
49(10): 806-810 (1986). $1. TAMU-SG-87-831.
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The effect of carbon dioxide (25-100 percent)-enriched atmo-
spheres on growth rates of a coryneform bacterium, Micrococcus
varians, a Vibrio sp., a Moraxella sp. and Pseudomonas fluorescens
growing on trypticase soy agar at 4 and 25°C was investigated.
Growth rates were determined by measuring the rate of in-
crease in the diameter of colonies on plates packed in laminated
plastic pouches containing the CO,-enriched environments.
Carbon dioxide caused a significant decrease in the growth
rates of all the organisms and the inhibitory effect was greatly
enhanced by low temperatures. At 25°C, the gram-positive
organisms were more resistant to CO, than the gram-negative
crganisms, while at 4°C none of the organisms grew in 25
percent CO,, the lowest concentration tested. When exposed to
air after being incubated in CO,-enriched environments, the
organisms in most instances grew at normal rates indicating
limited residual effect of CO,. The effect of temperature on
relative CO_inhibition wasinvestigated in detail for the Moraxellz
sp. and P. fluorescens. In an atmosphere containing 25 percent
CO, in air at 20°C both organisms showed approximately 25
percent inhibition as compared to growth in air at the same
temperature, whileat 10°C P. fluorescens was completely inhib-
ited and the Moraxella sp. showed 95 percent inhibition.

Chemoreception in the Homing and Orientation Behavior of
Amphibians and Reptiles, with Special Reference to Sea
Turtles, David Owens, Diana Crowell Comuzzie, and Mark
Grassman. In Chemical Signals in Vertebrates 4. Ed. by David
Duvall, Dietland Muller-Schwarze and Robert M. Silverstein.
pp- 341-355. Plenum Publishing Corporation, 1986, $1. TAMU-
5G-87-832,

The importance of chemoreception in the life history of
amphibians and reptiles has been reviewed on several occa-
sions, Our task is considerably more specific as our interest in
the chemosensory components of orientationand homing. Asin
the far better documented avian and mammailian classes, it
appears to bea gross over-simplication to think thatan amphib-
ian or reptile would rely on a single sensory system for homing
or orientation. In fact a major difficulty that researchers appear
to have had is the experimental dissection of the separate
sensory modes in preparing protocols using the various animal
models. It is very tricky to test just for chemoreception for
example. Even though other senses surely must be important,
we have attempted to avoid digressions into visual, tactile or
other sensory systems. In actuality, evolution is acting to inte-
grate all these systems in animals that have developed unusu-
ally keen orientation and homing abilities.

Abundance, Age Distributions and Growth of the Texas Hard
Clam, Mercenaria mercenaria texana in Texas Bays. M. Alison
Craig and Thomas |. Bright. In Contributions in Marine Science
29:59-72 (1986). $1. TAMU-SG-87-840.

The hard clam Mercenaria mercenaria (Linne) has been well
studied; however little information is available on Mercenaria
mercenaria texana, the subspecies found in Texas bays. Age and
growth of Mercenaria mercenaria texana in Christmas Bay, Texas
were determined by sectioning the shell and examining annual
growth bands. Christmas Bay harbors a sparse population of
older clams with few under five years old. Substrate type plays
an important role in the distribution and growth of the bivalve.
Christmas Bay clams exhibited poorer recruitment and slower
first year growth than did clams from Texas bays further south.
Mercenaria mercenaria texana shows a pattern of growth similar
to that reported in the literature for hybrids of Mercenaria
mercenaria (Linne) and Mercenaria campechiensis (Gmelin).

*Sexing Techniquesand SexRatios forLoggerhead Sea Turtles
Captured Along the Atlantic Coast of the United States. Thane
Wibbels, David Owens, Max Amoss. Ecology of East Florida Sea
Turtles. 1987 LIS Depariment of Commerce, NOAA Technical Re-
port, NMFS 53. pp. 65-72. TAMU-5G-87-842.

Serum testosterone titer, tail length, and straight carapace
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width/length ratio were evaluated as possible indicators of the
sex of immature loggerhead sea turtle. Serum testosterone titer
proved to be an accurate indicator of sex. Tail length and
straight cargl!;ace width/length ratio were not accurate indica-
tors of sex. The testosterone sexing technique was used to sex
immature loggerhead sea turtles captured at four locations
along the Atlantic coast of the United States. The predicted sex
ratios cbtained at the four sampling locations were not signifi-
cantly different from one another. The pooled sex ratio of the
captured turtles (1.94F:1.00M, n=256) was significantly skewed
toward female. Additionally, the results suggest that immature
loggerhead sea turtles do not undergo sex-specific migrations.

*Seasonal Changes in the Serum Testosterone Titers of Log-
gerthead Sea Turtles Captured Along the Atlantic Coast of the
United States. Thane Wibbels, David Owens, Max Amoss.
Ecology of East Florida Sea Turtles, 1987 US Department of Com-
merce, NOAA Technical Report, NMFS 53. pp. 59-64. TAMU-5G-
87-843.

Serum testosterone titers were recorded for loggerhead sea
turtles, Carefia caretta, captured along the Atlantic coast of the
United States. Immature females exhibited low testosterone
titers throughout the year (<30.0 pg/mL). Inmature males had
significantly higher titers than females, ranging from 76.4 pg/
mLto 557.5 pg/mL. Themean monthly titers of immature males
fluctuated significantly during the year with the highest mean
value recorded during August and the lowest during March.
Adult malesexhibited a widerangeoftiters (80.0t0 24,275.7 pg/
mL). During certain months, adult males showed a distinct
dichotomy in testosterone titers. These data suggest that some
turtles were reproductively active and some were not. Our
results suggest that reproductively active males appear to have
hightitersduring February through April, followed by a signifi-
cant decrease in titers during May. Adult female testosterone
titers ranged from <41.4 pg/mL to 1209.1 pg/mL. Females
sampled on the nesting beach had higher titers than aduit
females captured in the water during the same months. The
mean monthly testosterone titers of adult females captured in
the water changed significantly with time, increasing prior to
the nesting season and then peaking during the middle of the
nesting season. Our results are consistent with those recorded
for captive green sea turtles. The possible roles of testosterone
in specific reproductive events (i.e. migration, mating, and
sperm and egg production) are discussed.

*Host-to-Host Transmission of Perkinsus marinus in Oyster
(Crassotrea virginica) populations by the ectoparasitic snail
Boonea Impressa (Pyrameidel ildae). E.A. White and EN.
Powell. Journal of Shellfish Research (1987). Vol. 6, 1:1-5. TAMU-
5G-87-844.

Perkinsus ( = Dermocystidium) marinus is a primary cause of
oyster mortality in the Gulf of Mexico. In a laboratory study, the
ectoparasitic snail Boornez impressa was capable of transmitting
P. marinus from one oyster to another. Thirty-six percent of
oysters previously free of P. marinus contracted the disease
when parasitized by B. impressa which had previously fed on
infected oysters. P. marinus was subsequently found in the
tissue of these snails. Feeding by B. impressa also resulted in the
intensification of P. marinus infection in previously infected
oysters. Consequently, B. impressa may be a determining factor
in the impact of P. marinus in oyster populations.

*Chemosensory Imprinting in Juvenile Green Sea Turtles,
Chelonia mydas. Mark Grassman and David Owens. Animal
Behavior, 35; 929-931. TAMU-5G-87-846.

Hypotheses concerning chemosensory imprinting by sea
turtles were first developed in the mid-1950’s. Although
chemosensory imprinting has been demonstrated for salmon,
relatively little experimental evidence has been reported over
the past 30 years, either supporting or refuting sea turtle im-
printing. Many of the difficulties of trying to use adult sea

* — Asterik indicates out-of-print

turtles for behavioural research can be circumvented by testing
juveniles. Although chemical imprinting by hatchlings would
require a long-term chemical memory to be used years later by
reproductive adults (sexual maturity may require 30-50 years),
the same mechanism might influence orientation behaviour of
juveniles. This approach may be instructive in revealing under-
lying neurobehavioural mechanisms that are relevant to sea
turtle reproduction and migration.

1987-88

Explanation of “Red Oysters.” January 1988. Single copies free.
TAMU-5G-88-504.

Following an occurrence of red-hued oysters off the Texas
coast, this fact sheet was prepared to describe the phenomena
and to reinforce the public’s confidence in the oyster harvest. A
relatively simple test whereby packers could determine if a
frozen oyster might turn red was also included.

*TED Regulations in Texas: Some Commonly Asked Ques-
tions. Rhonda Snider (ed). February 1988. 2 pages. TAMU-5G-
88-507.

This list of 20 commonly asked questions was compiled in
response to the many inquiries concerning theimpending turtle
excluder device (TED) regulations. The answers were provided
by the National Marine Fisheries Service,

Hangs and Bottom Obstructions of the Texas/Louisiana Gulf.
Gary L. Graham. july 1988. 141 pages. $ 15. TAMU-SG-88-508.

Fifteen years of reports from more than 150 Texas captains
have been compiled into a book that will help others avoid
trouble spots in the Gulf of Mexico. The 1988 edition of the
“Hangs” book is an accumulation of LORAN C coordinates for
known shipwrecks, rockpiles and thousands of other seabed
hazards that threaten shrimp nets from the Mississippi River to
the Rio Grande. It also serves as a guide for recreational fisher-
men locking for the places fish feed and hide. In addition tonew
and revised readings, the 1988 edition has an expanded format
that makes the coordinates more legible and allows for greater
distinction between close-set hangs.

Texas Parks and Wildlife Sets Regulations to Prevent Deple-
tion of Finfish Species, 2 pages. No charge. TAMU-SG-88-509,

New size limits and bag and possession limits were ap-
proved by the Texas Parks & Wildlife Commission at its July
1988 meeting for red drum, black drum, flounder and sheeps-
head and became effective September 1 (1988). In addition, gill
nets, trammel nets and drag seines were prohibited in state
coastal waters beginning September 1. The new regulations are
briefly detailed here.

*Ageand Growth Analysis of Spotted Seatrout from Galveston
Bay, Texas. 1988. Michael ]. Maceina, David N. Hata, Thomas L.
Linton and Andre M. Landry, Jr. In Trans. of the American
Fisheries Society, 116: 54-59. TAMU-5G-88-802.

Age and growth were estimated from sectioned otoliths for
426 spotted sea trout Cynoscion nebulosus collected from
Galveston Bay, Texas, between October 1981 and September
1982. Marginal increment measurements showed that a single
annulus formed on the otoliths during March and April. Annu-
lus counts made by two independent readers agreed com-
pletely, suggestingthatageinterpretation fromsectioned otoliths
was precise. Afterage 1 back-calculated length-at-ageestimates
were much greater for females than males. Spotted seatrout
from Galveston Bay generally grew faster than fish collected
from other areas in the Gulf of Mexico. Gonadosomatic index
values (gonad weight: body weight ratios) reflected a pro-
longed 6-month spawning period, which may have accounted
fora four-fold differencein back-calculated lengthsat age 1. The
length advantage gained by larger individuals at age 1 was
maintained as they grew older.

*A Sociobioeconomic Model: The Texas Inshore Shrimp Fish-
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ery. 1988. Judith T. Krauthamer, William E. Grant and Wade L.
Griffin. In Ecological Modeling, 35: 275-307. TAMU-SG-88-803.

A sociobioeconomic model (SBM) ofthe Texas inshoreshrimp
fishery is developed as an extension of a General Biceconomic
Fisheries Simulation Model (GBFSM) for annual crop fisheries.
The SBM is a heuristic model which redefines the traditional
concept of a vessel class to include social and cultural variables
that describe the vessel operators. Sociocultural variable that
are hypothesized toaffect harvesting capability of fishermen, or
relative fishing power (REP) of the vessels that they operate, are
identified and referred to as Fishing Advantage variables. Fish-
ing Advantage variables, age of operator, years of experience,
and innovativeness, are quantified and incorporated into the
GBSFM through modification of an equation which calculates
RFP of different SBM vessel classes. Sociocultural variables
hypothesized to affect decisions of vessel operators to exert
fishing effort, or nominal days fished (NDP). are identified and
referred to as Motivational variables. These include deferred
gratification orientation, work orientation, and vessel owner-
ship status of the vessel operator. A method using decision trees
to direct decision-making based on Motivational variables and
economic feedback is incorporated into the GBFSM to adjust
NDF by different vessel classes. Five idealized inshore vessel
classes representing different types of Texas inshore shrimp
vessels, whooperators differ in Fishing Advantageand Motiva-
tion, are included in the SBM.

*Small-scale Spatial Distribution of Pyramidellid Snail Ecto-
parasite, Boonea impressa, in Relation to its Host, Crassostrea
virginica, on Oyster Reefs. EN. Powell, M.E. White, E.A.
Wilson and 5.M. Ray. 1987. In Marine Ecology, 8(2); 107-130.
TAMU-SG-88-805.

The pyramidellid snail, Boonea (=Qdostomis) impressa (Say), is
an important ectoparasite of the oyster, Crassostrea virginica
(GMELIN). The small-scale spatial distribution of snails was
examined in 11 oyster populationsin the Copano Bay - Aransas
Bay area ofthe Texas coast. Snails were contagiously distributed
(8*/-x >1) and positively spatially autocorrelated. Patchiness
was better developed and patches werelarger on enclosed reefs
than on more exposed open-bay reefs,probably because higher
wave energy and increased distance between oyster clumps
limited clump-to-clump movement by snailson open-bay reefs.
Small snails were consistently distributed differently from large
snails because small snails were less host specific. As the snails
grow, a narrowing of host preference results in a substantial
change in spatial distribution. Snails were consistently more
contagiously distributed than their hosts; however, snail distri-
bution was not host-density dependent. Factors determining
the spatial distribution of the host had surprisingly little effect
on the distribution of snails. Snail aggregates apparently form
randomly by chance meetings of a few snails and then grow by
attraction of additional snails. Consequently, snail behavior,
which determines the size and length of time a patch retains its
integrity, and the age distribution of the snail population may
be the two most important factors, besides population size,
determining the impact of B. impressa on oyster populations.

*Change in Host Preference with Age in the Ectoparasite
Pyramidellid Snail Boosnea impressa (Say). E.N. Powell, M.E.
White, E.A. Wilson and 5.M. Ray. 1987. In J. Mol Stud., 53: 285-
286. TAMU-5G-88-806.

Boonea impressa is a common oyster parasite on reefs along
the eastern U.S. and Gulf of Mexico. Samples were taken from
15 sites on 11 reefs in the Aransas Bay/Copano Bay area of the
Texas coast. Of thousands of B. impressa collected, no adult B.
impressa were observed feeding on any invertebrate other than
the oyster. Juvenile B. impressa, however, were regularly ob-
served not only on oyster spat but also on the slipper limpet
Crepidula plana, Reported here are the results of laboratory
experiments to determine whether host preference changes
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with age in B. impressa.

*Small-scale Spatial Distribution of Oysters (Crassostrea
virginica) on Oyster Reefs. EN. Powell, M.E. White, E.A.
Wilson and S.M. Ray. 1987. In Bull. of Marine Science, 41(3): 835-
855. TAMU-SG-88-808.

The small-scale spatial distribution of oysters was examined
on 11 reefs in the Copano Bay-Aransas Bay area of the Texas
coast. Small oysters (<2 ¢cm were contagiously distributed (s’ >
1) and positively spatially autocorrelated; that is, small oysters
were patchily distributed. Patch size ranged up to about 30 cm.
Large oysters (>5cm) were less contagiously distributed and
normally were negatively spatially autocorrelated; that is, the
number of large oysters on adjacent clumps tended to differ
more (many vs. few) than would be expected by chance. Nega-
tive spatial autocorrelation was restricted to adjacent clumps
<12 cm apart. Consequently, as the oyster populations aged,
their spatial distributions changed. The spatial distribution of
large oysters on near by clumps was affected by the number of
large oysters distributed among the clumps. As the variance-to-
mean ratio increased, the populations became more negatively
spatially autocorrelated. Consequently, large oysters affected
the survivorship of oysters on adjacent clumps. Mortality, pro-
duced perhaps by predation and disease, modulated by compe-
tition for food affecting the oyster’s susceptibility to mortality,
could explain these changes is distributional pattern.

*Effect of Parasitism by the Pyramidellid Gastropod Boonea
impressa on the Net Productivity of Oysters(Crassostrea
virginica). M.E. White, E.N. Powell, 5. M. Ray. 1988. In Estuarine,
Coastal and Shelf Science, 26:359-377. TAMU-5G-88-813.

The effect of an ectoparasitic gastropod, Boonea (=Odostomia)
impressa, on the energy budget of its host, the American oyster,
Crassostrea virginica, was examined. A model was developed
from laboratory and field data, as well as from equations
developed by Powell and Stanton (1985). The model predicted
that net productivity by large (7 cm length) oysters parasitized
by 10 and 30 large (6 mm length) snails would be reduced by 21
percent and 63 percent, respectively. In contrast, net productiv-
ity in small (3 cm length) oysters would be reduced 25 percent
by only 3 snails. Small oysters would have a negative energy
balance when parasitized by 10 snails. The predicted reduction
in growth was compared with measured growth in small and
large oysters parasitized at abundances typical of Texas oyster
reefs. Control oysters (no parasites) gained more shell weight
than parasitized oysters. In four-week experiments conducted
during the spring and fall, small control oysters gained 86
percent and 75 percent more weight than parasitized oysters.
Large control oysters had 29 percent and 88 percent more sheil
deposition. Snail parasitism produced 75 percent mottality in
small, highly parasitized oysters in the summer. In typical field
populations in Texas bays, a minimal estimate of 4-12 percent of
the energy otherwise available to the oyster for growth and
reproduction is consumed by Boonea impressa.

*Metabolic Changes Induces in Oysters (Crassostreavirginica)
by the Parasitism of Boonea impressa (Gastropoda:
Pyramidellidae). M.E. White, E.N. Powell, SM. Ray, E.A. Wil-
son and C.E. Zastrow. 1988. In Comp. Biochem. Physiol., 30A(2):
279-290. TAMU-5G-88-815,

The ectoparasitic snail Boonea (=Odostomia} impressa is an
important parasite of oysters. Although results varied among
tissues and levels of parasitism, all oysters parasitized by B.
impressa exhibited alterations in biochemical composition after
1 month. Few changes were observed in small (2-4 cm) or lar§e
(6-8 cm) oysters parasitized by 5 or 10 snails, respectively. In
contrast carbohydrate concentration decreased in small oysters
parasitized by 15 or 25 snails and increased in large oysters
parasitized by 30 snails. Decreased carbohydrate content prob-
ably resulted from direct removal of assimilated carbon by B.
Impressa. Increased carbohydrate concentration may be due to
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the combined impact of B. impressa with infections by the
protozan Perkinsus (= Dermocystidium)} marinus. P. marinusinfec-
tion increased in intensity with snail parasitism. Increased lipid
content in the mantle tissue of large oysters and increased
taurine content in most oysters and oyster tissues could be
similarly explained. Overall, mantle tissue was the most se-
verely affected, possibly because snail parasitism produces
direct injury to this tissue as well as the systemicimpact caused
by removal of assimilated carbon.

*Patch Formation by the Ectoparasitic Snail Boonex impressa
on its Oyster Host, Crassostrea virginica. E.A. Wilson, MLE,
White, E.N. Powell and 5.M. Ray. 1988. In The Veliger, 31(1): 101-
110. TAMU-5G-88-818.

Booneaimpressa (=Odostomia impressa)is a common ectopara-
site of the oyster Crassotrea virginica. Snail populations are
contagicusly distributed. Studies were conducted to determine
what factors influence patch formation of B. impressa in oyster
populations. Physical cﬁaracteristics of oysters such as orienta-
tion, age, size, and level of Perkinsus marinus (=Dermocystidium
marinum) infection did not affect host acceptability in adult
snails. Patch formation occurred independently of any tested
oyster characteristic. Aggregates usually formed on the clumps
nearest where snails were initially placed. Snails moved fre-
quently from host to host, but snails preferentially moved
between existing aggregates, Although up to 35 percent of the
population moved daily, patch location remained stable for at
least 5 to 6 days. Patches may form through chance meetings
during foraging and grow in size as a result of gregarious
behavior. Patches were spatially more stable than the individu-
als that composed them indicating that refugia from snail
parasitism may exist in oyster populations. Therefore, the effect
of this parasite on its host population may depend more on the
spatial and temporal dynamics of the patch than on the para-
sites themselves.

1988-89

Proceedings of the First International Symposium on Kemp’s
Ridley Sea Turtle Biology, Conservation and Management.
C.W. Caillouet and A.M. Landry, compilers. 260 pages. $20.00.
TAMU-5G-89-105.

These proceedings contain papers and abstracts based on
presentations made at the First International Symposium on
Kemp’s Ridley Sea Turtle Biology, Conservation and Manage-
ment in Galveston, Tex., October 1985. Most papers have been
updated by the respective authors to reflect 1989 data. The
proceedings includes 33 papers and five abstracts, as well as
transcripts of question and answer sessions and a concluding
panel discussion.

1989-90

Adaptive Coloration in Invertebrates. M. Wicksten., compiler,
August 1990, 144 pages. $15. TAMU-5G-90-106.

This publication is based on papers presented at an adaptive
coloration symposium sponsored by the Divisions of Animal
Behavior and Invertebrate Zoology of the American Society of
Zoologists in 1987. The collection provides a variety of aspects
of adaptive coloration in diverse taxa, with the goal of present-
ing summaries for review as well as stimulation for further
research. Biologists tend to specialize according to taxa or
disciplines, and interdisciplinary comparisons can be difficult
yet rewarding. Studies on adaptive coloration among inverte-
brates could show important differences in protective mecha-
nisms between and within taxa as well as between land, fresh-
water and marine habitats. Following an introduction by the
compiler, the book includes the following papers: “The Evolu-
tion of Animal Coloration: Adaptive Aspects from Bioenerget-
ics to Demography,” Ward B. Watt; “Industrial Melanism in
Moths; A Review and Reassessment,” Theodore D. Sargent;
"Relationships Between Visual Characteristics of Rainforest
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Butterflies and Responses of a Specialized Insectivouous Bird,”
Peng Chai; A Kaleidoscope of Cryptic Colors;Polymorphic
Caterpillars and Camouflaged Adults on a Multi-colored Host
Plant,” Justin C. Schmidt; “Adaptive Coloration of Pontoniine
Shrimps (Crustacea: Decapoda::Caridea),” Deborah L. Zmarzly;
“Aposematism and Bioluminescence in Coastal Marine Com-
munities,” Matthew S. Grober; “Analyzing Color Pattern as
Complex Trait: Wing Melanization in Pierine Butterflies,” Joel
G. Kingsolver and Diance C. Wiernasz; “Photoprotective Pig-
mentation of Freshwater Aocoplankton: A Phenomenon of Ex-
treme Environments,” Chris Luecke and W. John O’Brien;
“Adaptive Coloration in Texas Fiddler Crabs (Uca),” Carl L.
Thurman II; “Special Resemblance, Aposematic Coloration and
Mimicry in Opisthobranch Gastropods,” Terrence M. Gosliner
and David W. Behrens.

*Sclerophytins A and B. Isolation and Structures of Novel
Cytotoxic Diterpenes from the Marine Coral Sclerophytum
capitalis. P. Sharma and M. Alam. In J. Chem. Sec. Perkin Trans.
11988. p. 2537-2540. TAMU-SG-90-801.

Marine invertebrates have been shown to possess a wide
variety of secondary metabolites including terpenes, alkaloids,
and steroids, The diversity of di- and tri-terpenes encountered
in marine organisms is phenomental. A soft coral of the genus
Lobophytumhas been reported to contain an isocembrene which
could serve as a precursor of three novel diterpenes identified
ascladiellin, ophirin, and eunicellin isclated from the soft corals
Cladiella sp., Muricella sp., and Eunicella stricta, respectively.
Here we report the isolation and structures of two novel
diterpenes—sclerophytin A and B from the soft coral
Sclerophytum capitalis, which we believe are derived from a
deacetylcladiellinintermediate. Sclerophytin A was found to be
cy't?toxic againstthe L1210 cell lineata concentration of 0.001 ug
ml?.

*Estimating Time-Since-Death from the Free Amino Acid
Content of the Mollusc Shell: A Measure of Time Averaging
in Modern Death Assemblages: Description of the Tech-
nique. E.N. Powell,A. Logan, RJ. Stanton, Jr., D.]. Davies, P.W.
Hare. In Palaios. 1989. V 4, p. 16-31. TAMU-S5G-90-803,

The concentration of free amino acids (FAA) increases in
three species of bivalves, Tagelus plebeius, Rangia cuneata, and
Phacoides pectinatus, taken from ever increasing depth in the
upper 72 cm of a core from a mesohaline, sandy-bottom site in
Copano Bay, Texas. Analysis of museum shells of known age
indicatesthat [FAA]*increases with shell age (time-since-death)
asthe proteinaceous matrix gradually breaks down. Estimation
of relative age ( one shell older than another) in shells less than
a few hundred years old is readily accomplished using a mea-
sureof [FAA]. Theestimation of absolute age (actual time-since-
death) depends on an independent calibration. Museum shells
of known age offer one possible method. The glycine/alanine
ratio decreases with time either because the rate of alanine
production increases or because glycine diffuses out of shells
more rapidly. Hence [glycine] is a useful estimator of age for
relatively young shells and [alanine] or [glutamic acid} for older
shells. Age estimates from calibration curves using museum
specimens of T. plebeius and R. cuneata and independent esti-
mates based on sediment accumulation rates agree for shells
taken from the Copano Bay site. Measuring [FAA] provides a
method to appraise the degree of time averaging in modern
death assemblages because the relationship of shell age and
burial depth can be determined. [FAA) changed little in shells
below 72 cm in the core indicating that an increase in time
averaging may haveoccurred below that depth, whereas, in the
upper 72 ¢m, changes in death assemblage composition and,
consequently, living community structureover timescales longer
than a few years were preserved, Brackets signify concentra-
tions (e.g., [glycine] = “the concentration of glycine”).

*Regulation of Vitellogenesis in the Fiddler Crab, Uca
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pugilator. L. S. Quackenbush and L.L. Keeley. In The Biological
Builetin, Vol. 175, No. 3, p. 321-331. 1988. TAMU-5G-90-804.

Protein synthesis was measured in ovary and hepatopan-
creas of intact and eyestalk-ablated fiddler crabs (Uca pugilator)
in vitro. A crude extract of eyestalks from the shrimp Penaeus
setiferusinhibited ovarian weight gain in eyestalk-ablated crabs.
Thiscrudeeyestalk extract also inhibited in vitro protein synthe-
sisin ovaries from intactand eyestalk-abalated crabs. A polyconal
antibody to crab vitellogenin was used to measure vitellogenin
synthesis in ovaries, hepatopancreas, and hemolymph in witro.
Gonad-inhibiting hormone was partially purified from the
crude eyestalk extract. the partially purified material inhibited
vitellogenin synthesis in ovarian tissues in vitro.

*An In Situ Incubation Procedure For Examining The Meta-
bolic Parameters of Corals Exposed To Various Stressing
Agents. ].J. Kendall, Jr., E.N. Powell. In Advances in Underwater
Science..88: 77-88. TAMU-SG-90-805.

The obijective of the studies was to determine the effects of
sublethal exposures of drilling fluids and turbidity on the coral
Acropora cervicornis. Three measures of coral health were exam-
ined: Instantaneous calcification rate, total soluble protein con-
centration and the free amino acid (FAA) pool. Studies docu-
menting laboratory-caused stress reactions in marine animals
let us to develop an in situ incubation system: STACH = Short
Term Aerated Coral Habitat. The basic STACH unitconsisted of
a plexiglass dome and base with inflow and outflow ports and
a PVC holding frame. During exposure periods, flow-through
conditions were maintained. During calcium-45 incubations,
the flow-through system was stopped and mixing and aeration
within the units achieved by slow, steady streams of air injected
via base ports. Air was supplied by a SCUBA cylinder equipped
with a regulator first stage and a low pressure hose ending ina
needle valve. By regulating the flow of air escaping from each
unit, circulation and aeration of the water within the units could
be maintained without contamination of the incubation media
with the surrounding seawater.

*Tributyltin Contamination in Bivalves from United States
Coastal Estuaries. Terry L. Wade, Bernardo Garcia-Romero,
and James M. Brooks. 1988. Environmental Science & Technology,
22:1488-1493. TAMU-5G-90-808,

Most oysters and mussels from U.S, coastal waters are con-
taminated with tributyltin (TBT) and its less toxic breakdown
products {(dibutyltin and monobutyltin). The concentrations of
TBTs range from <5 to 1560 (366 av) neg of S_g' dry weight as
tin and account on average for 74 percent of the tin present as
butyltins. Replicate oyster samples from a specific site concen-
trate TBT to the same level. Concentrations of TBT found in
oyster varied both spacially and temporally. Both oysters and
mussels concentrate TBT from their environment and are there-
fore excellent sentinel organisms to monitor the environmentat
levels of TBT available to marine organisms,

*Reef Fish Assemblages on Hard Banks in the Northwestern
Gulf of Mexico. George D. Dennis and Thomas J. Bright. 1988.
Bull. of Marine Science. 43(2): 280-307. TAMU-5G-90-809.
SCUBA diver and submersible observations were used to
characterize tropical reef fish assemblages on the hard banks of
the northwestern Gulf of Mexico, which have been relatively
unstudied duetotheir remotenessand depth. Four assemblages
were distinguishable: coral reef, mid-shelf, algal-sponge, and
drowned reef zones in the order of their species richness. These
tropical communities are limited to the intermediate and out
shelf by winter cooling of inner sheif waters and high turbidity
associated with discharge of the Mississippi-Atchafalaya and
other rivers, These communities exhibit seasonal stability and
annual persistence over the length of the study area (ca. 10
years). High reef fish diversity at the Flower Garden banks is
due to the variety of habitats and insular environmental condi-
tions. Some Caribbean species are not established in the north-
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western Gulf due to the lack of habitat diversity rather than
temperature tolerance.

*Application of Decision Theory in Understanding Food
Choice Behavior of Hatchling Loggerhead Sea Turtles and
Chemosensory Imprinting in Juvenile Loggerhead Sea Turtles.
C.W. Steele, M.A. Grassman, D.W, Owens and ].H. Matis. 1988.
Experientia. 45(1989): 202-205. TAMU-SG-90-811.

Food choice behavior of hatchling loggerhead sea turtles,
Caretta caretta, and chemosensory choice behavior of juvenile
loggerhead sea turtles artificially imprinted prior toemergency
from the next were examined using models derived from choice
threshold and set releasing value theories of decision making.
Modeling results indicate that food choicebehavior ofhatchlings
is better described by a model based on set releasing value
theory and that choice behavior of chemically imprinted juve-
niles is better described by a model based on choice threshold
theory.

*The Reproductive Biology of Captive Kemp’s Ridleys
(Lepidochelys kempi): Pilot Studies. David C. Rostal, David W.
Owens, Edward E. Louis and Max S. Amoss. 1988, Proceedings
of 8th Annual Conference on Sea Turile Biology and Conservation.
Pp- 91-96. TAMU-SG-90-812.

Since relatively little is known about the reproductive biol-
ogy of Lepidochelys kempi and since they are the most endan-
gered of the marine turtles, we havebeen interested in studying
their reproduction under captive conditions.

*Observations on the Care of Captive Kemp’s Ridleys
(Lepidochelys kempi). Edward E. Louis, Jr,, David C. Rostaland
David W. Owens. 1988. Proceedings of 8th Annual Conference on
Sea Turtle Biology and Conservation. pp. 51-53. TAMU-$G-90-
813.

With the inception of the Kemp's ridley (Lepidochelys kempi)
headstart project in 1977 by governmental and private organi-
zations of the United States and Mexico, many logistical and
biological questions arose, Over the years, many problems have
beenovercomeregardingthe raisingof Kemp'sridley hatchlings
in captivity at the NMFS Laboratory in Galveston, Texas. How-
ever, many questions still exist regarding the general care and
husbandry of adult turtles. These are, for example: What is an
adequate diet for adult Kemp’s ridleys in captivity? How do
you recognize a healthy turtle {i.e., what criteria should be
used)? What is a normal growth rate for Kemp’s ridleys?

*Purification of Maturational Gonadotropin from Atlantic
Croaker (Micropogonias undilatus) and Development of a
Homologous Radicimmunoassay. Paul A. Copeland and Peter
Thomas. 1989. General and Comparative Endocrinology. 73: 425-
441. TAMU-SG-90-818.

The isolation of a maturational gonadotropin from pituitar-
ies of Atlantic croacker (Micropogonias undulatus), a marine
teleost belonging to the order perciformes, is described. A
radioimmunoassay has been developed for the measurement of
this hormone in blood samples and validation of the assay is
presented. The hormone measured is an acidic isoform of GTH
and can be detected in the plasma at concentrations from 25 to
0.05 ng/ml. At least one other gonadotropic fraction was de-
tected during the purification. The acidic form of GTH is re-
leased from croaker pituitaries after stimulation with luteiniz-
ing hormone-releasing hormone analog (LHRH),), both in vive
and in vitro. The GTH is steroidogenic, is active in an in vitro
oocytegerminal-vesiclebreakdown assay, and iselevated inthe
blood of fish undergoing LHRG -induced ovulation.

The Effect of the Ectoparasitic Pyramidellid Snail, Boonea
impressa, on the Growth and Health of Oysters, Crassostrea
virginica, under Field Conditions. Elizabeth A. Wilson, Eric N.
Powell and Sammy M. Ray. 1988. Fishery Bulletin. 86 (3): 553-566.
TAMU-5G-90-819.

Boonea{=Odostomia) impressa arecontagiously distributed on
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oyster reefs so that some oysters are parasitized more than
others. The parasite’s mobility and the ability of oysters to
recover from snail parasitism may be important in assessing the
impact of parasitism on oyster populations. During a four-week
exposure period in the field, B. impressa reduced American
oyster, Crassostrea virginica, growthrateand increased the inten-
sity of infection by the protozoan, Perkinsus (= Dermocystidium)
marinus, but produced few changes in the oyster’s biochemical
composition because, although net productivity was reduced,
the oysters retained a net positive energy balance (assimilation
> respiration). During a four-week recovery period, growth rate
returned to normal (control) levels, but infection by P. marinus
continued to intensify in previously parasitized oysters kept B.
impressa-free. Most changes in biochemical composition during
recovery, including increased lipid and glycogen contents, could
beattributed to the continuing increase in infection intensity of
P.marinus, Consequently, thetemporal stability and size of snail
patches, particularly as they regulate infection by P. marinus,
may be the most important factors influencing the impact of B.
impressa on oyster reefs.

*Increased Levels of Arginine Vastocin and Neurophysin
During Nesting in Sea Turtles. Robert A. Figler, Duncan S.
MacKenzie, David W. Owens, Paul Licht and Max S. Amoss.
1989. Generaland Comparative Endocrinology.73:223-232. TAMU-
SG-90-822.

Arginine vasotocin (AVT)and neurophysin (NP) levels were
measured by radiocimmunoassay intwo speciesof seaturtle, the
olive ridley, Lepidochelys olivacea, and the loggerhead, Careiia
caretta, during the brief period of nesting and oviposition. In
both species, AVT waslow inanimals which were not reproduc-
tively active. AVT was also low at the time animals emerged
from the surf to nest, but increased significantly during ovipo-
sition and then declines as theanimals returned to the water.
increased in concert with AVT, also reaching highest levels
during oviposition. In both species, however, NP levels re-
mained elevated over prenesting levels at the time of return to
the water. These findings areconsistent with the hypothesis that
an AVT-enurophysin complex is released from the neurohypo-
physis during nesting, and that AVT isa physiological regulator
of oviducal contractions in sea turtles.

Control of Gonadotropin Release in the Atlantic Croaker
(Micropogonias undulatus): Evidence for Lack of Dopaminer-
gic Inhibition. Paul A. Copeland and Peter Thomas. 1989.
General and Comparative Endocrinology. 74: 474-483. TAMU-SG-
90-823.

Gonadotropin (GTH) secretion is known to be under inhibi-
tory dopaminergic control in several species of fish. To investi-
gate whether this is also the case in the Atlantic croaker
(Micropogoniasundulatus), javenile and adultcroaker were treated
with a gonadotropin-releasing hormone analog (des-Gly1° D-
Ala®Pro’ nethylamide luteinizing hormone-releasing hormone
(LHRHa), 1-100 ng/g body wt} in combination with various
dopaminergicdrugs(1-20mg/kg body wt). Noneofthedopam-
ineantagonists tested, metoclopramide, pimozide, haloperidol
and domperidone, were able to increase plasma GTH levels
above those induced by treatment with LHRHa alone and in
some cases the gonadotropin response to LHRHa was reduced.
The dopamine agonists bromocryptine and apomorphine ei-
ther had no effect on the noral response to LHRHa or increased
it. None of the drugs tested had any detectable effect on GTH
levels in the absense of LHRHa. These results provide evidence
for a lack of dopaminergic inhibition in the control of GTH
secretion in the Atlantic croaker.

*Tubastraine: Isolation and Structure of a Novel Alkaloid
from the Stony Coral Tubastraea micrantha. Maktoob Alam,
Radhika Sanduja and Gerard M. Wellington. 1988. Heterocycles.
27(3): 719-723. TAMU-5G-90-824.

The non-symbiotic marine coral Tubastraea micrantha was
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found to contain a novel alkaloid along with a previously
known sesterterpene. The structures of the isolated metabolites
were determined by spectroscopic methods.

*Distribution of Perkinsus marinus in Gulf Coast OysterPopu-
lations. Alison Craig, Eric N. Powell, Roger R. Fay, James M.
Brooks. 1989. Estuaries. 12(2): 82-91. June 1989. TAMU-SG-90-
826.

Prevalence (percent of oysters infected) of Perkinsus marinus
and infection intensity were measured in oysters from 49 sites
in the Gulf of Mexico. Prevalence was less than 50 percent at
only one site. Both prevalence and infection intensity were
correlated with condition index, salinity and a measure of local
agricultural activity. Theregional distribution of P. marinus was
ﬁtchy on spatial scales of 300 km or less and 1,500 km or more.

reeregional focj of infection could be distinguished: thenorth
central coast of Texas, central Louisiana west of the Mississippi
River, and the scthwestern coast of Florida. Lowest infection
levels were recorded along the north central and northeastern
Gulf, particularly east of the Mississippi River. The spatial
distribution of infection varied with the salinity regime; how-
ever, other factors also explained part of the regional patterns
observed. These included factors associated with man’s activi-
ties such as agricultural and industrial activity and the average
annual temperature regime.

*Macrobenthic Death Assemblages in Modern Marine Envi-
ronments: Formation, Interpretation and Application, EricN.
Powell, George M. Staff, David ]. Davies and W. Russell
Callender. 1989. Aquatic Sciences. 1(4): 555-589. TAMU-SG-90-
827.

Those organisms in the living community which possess a
skeletal hardpart, and so are most likely to be preserved, as
termed the potentially preservable (cr just preservable) biota.
Besides molluscs, preservable organisms include barnacles,
many echinoids and bryozoans, brachiopods, crabs (crab claws
are frequently preserved), and the like. On occasion, some
nonpreservable biota may be partially or full preserved, poly-
chaete jaws as an example, but presevation of soft-bodied
organisms normally occursonly in unusual circumstances where
rates oforganic decomposition areslow. In the majority of cases,
modern death assemblages comprise mostly molluscan re-
mains. Not surprisingly most research has also stressed the
molluscan component. Hence we will frequently refer to shells
or shell beds to distinguish the death assemblage from the
smaller carbonate fraction (sand, silt, etc.) of the sediment which
normally includes a considerable amount of unrecognizable
material, but we stress that the processes to be considered
should be uniformly applicable whether applied to molluscan
or other preservable remains.

The Spatial Distribution of Perkinsus marinus, a Protozoan
Parasite, in Relation to its Oyster Host (Crassostrea virginica)
and an Ectoparastic Gastropod (Boonea impressa). M.E. White,
EN. Powell, E.A. Wilson and S.M. Ray. 1989. J. Mar. Biol. Ass.
LLK. 69: 703-717. TAMU-SG-90-828.

The endoparasitic protozoan Perkinsus (=Dermocystidium)
marinus is a major cause of oyster mortality in the Gulf of
Mexico. The small-scale spatial distribution of P. marinus, its
oyster host, and a second oyster parasite, the ectoparasitic snail
Boonea impressa, was examined on two oyster reefs in Aransas
Bay, Texas. Large oysters (>5 cm long) were infected 3 to 4 times
as frequently by P. marinus as smaller oysters on both reefs. In
both cases, infected oysters were less contagiously distributed
(lower variance/mean) than theentire oyster population, being
most similar to the distribution of large oysters where most
infections were found. In both cases the spatial distribution of
infected oysters, when different, was more nearly random than
thedistributionsoftheoyster orsnail populations. Thedistribu-
tion of large Boonea impressa explained the distribution of in-
fected oysters better than any other parameter measured. B.
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impressa transmits P. marinus and feeding by B. impressa in-
creases infection intensity in infected oysters. Hence the influ-
ence of snail parasitism on P, marinus prevalence and infection
intensity, in large measure, determined the distribution of P.
marinus on these reefs. Since P. marinus is estimated to be
responsible for over half of all mortality in market-sized oysters,
the distribution of snail patches may play an important role in
the distribution of mortality in some oyster populations.

*The Energetic Cost of Perkinsus marinus Parasitism in Oys-
ters: Quantification of the Thioglycollate Method. K.S. Choi,
E.A. Wilson, D.H. Lewis, EXN. Powell and 5.M. Ray. 1989,
Journal of Shellfish Research. 8(1): 125-131. TAMU-8G-90-829,

A quantitative method for counting Perkinsus marinus
hypnospores is described. Using the method, Mackin’s com-
monly used 0-5-point scale of infection intensity can be shown
to be exponential. From general relationships for oysters and
protozoa, the impact of P. marinus at varying infection intensi-
ties on the oyster’s energy budget can be estimated, Mortality,
decreased growth and decreased fecundity in infected oysters,
as described in the literature, can be explained by areduction in
the oyster’s available energy by P. marinus production and
respiration. Because smaller oysters expended proporticnally
less energy on respiration, the net productivity (growth and
reproduction) of larger oysters should be more severely af-
fected by P. marinus at a given infection intensity than smaller
oysters.

*Lipids in the Paracloacal Gland Secretions of Dwarf
(Paleosuchus palpebrosus) and Smooth-fronted (P. trigonatus)
Caimans. Abdul Shafagati, Paul J. Weldon and James W.
Wheeler. 1989. Biochemical Systematics and Ecology. 17(5): 431-
435. TAMU-5G-90-830.

Lipids in the paracloacal gland secretions of three male and
one female dwarf caimans (Paleosuchus palpebrosus) and of one
female smooth-fronted caiman (P. trigonatus) wereanalyzed by

as chromatography-mass spectometry. Acetates, butanoates,

tty acids and aliphatic alcohols, including 3,7-dimethyl-6-
octen-1-ol (citronellol), were indicated in all individuals.
Butanoates occur in both species, but fewer of them were
observed in the P. trigonatus. 3,7-Dimethyl-6-octen-1-yl acetate
was found in a male P. paipebrosus, and hexadecyl propanoate
was found inall males. P.trigonatus contains C.< . pentanoates,
but only tetradecyl pentanoate was observed in a male P.
palpebrosus. Pentadecanoic and hexadecanoic acids occur in P.
palpebrosus; free fatty acids were notdetected in the P. trigonatus,
The results of our analysis of the paracloacal gland lipids of
Paleosuchus spp. are compared with those reported in other
crocodilians.

*Glycoproteins in Rathke’s Gland Secretions of Loggerhead
(Caretta caretta) and Kemp’s ridley (Lepidochelys kempi) Sea
Turtles. G. Radhakrishna, Christopher C.G. Chin, Finn Wold
and Paul J. Weldon. 1989. Comp. Biochem. Physiol. 94B(2): 375-
378. TAMU-SG-90-831.

The Rathke's gland secretions of loggerhead (Caretta caretta)
and Kemp’sridley (Lepidochelys kempi) seaturtles contain 20 and
10 mg of protein/ml, respectively. The proteins of each species
were separated by gel filtration into two major fractions, one (35
percent) in the excluded volume, and one (50 percent) with a
molecular mass of approximately 55 kDA. The 55 kDa fraction
from each species’ secretions exhibits a single band on SD5-
PAGE (M,@gBOO) and a single amino-terminal sequence. The
amino acid compositions of the two 55 kDa proteinsare similar,
and the first 15 residues of their amino terminus are identical.
Both proteins contain glucosamine. Analyses of the amino acid
and amino sugar composition of the high molecular weight
fractions from the two turtle species also indicate similarities;
there are distinct differences between them and their 55 kDa
proteins.

*Biotic Assemblages and Ecological Controls on Reefs and
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Banks of the Northwest Gulf of Mexico. Richard Rezak, Stephen
R. Gittings and Thomas J. Bright. 1990. Amer. Zool. 30: 23-35.
TAMU-5G-90-833,

This paper summarizes the results of investigations of the
ecology of reefs and banks in the northwestern Guif of Mexico.
Nearshore surface watersare turbid out to approximately the 10
m isobath. A turbid nepheloid layer up to 20 m in thickness
exists beyond this depth. Seasonal temperature and salinity
variability is high in nearshore waters. At the shelf edge, the
temperature to 50 m depth remains above 19°C. Topographic
prominences are common in the region. Most are surface ex-
pressions of the diapirism of underlying salt domes derived
from deeply buries Jurassic salt deposits. Biotic zonation on the
banks is primarily depth related. Zones of major reef-building
include the Diploria-Montastrea-Porites Zone (15-36 m), the
Madracis Zone (28-46 m), the Stephanocoenia-Millepora Zone (36-
52 m), and the Algal-Sponge Zone (18-52 m). An Antipatharian
Transitional Zone exists from 56 to over 100 m on some banks,
The Nepheloid Zone near the base of the banks is a zone of no
reef-building. Not all zones are present on all banks. The com-
munity structure and depths of these zones depend on and are
modified by the regional current regime, depth of the bank
crests, substrate characteristics, winter temperature minima,
river influences, and the relative depth and thickness of the
nepheloid layer. Nearshore communities are warm temperate
in nature, though tropical organisms are occasionally abun-
dant. Pro, ssin§l offshore, the benthos becomes increasingly
tropical. Thenortherly locationand isolated natureof the Flower
Gardens have led to reduced community diversity (e.g., only 18
of the 55 western Atlantic hermatypic coral species exist), but
not reduced abundances or growth rates of the species present.
Assemblages on other banks exist below the tolerance limits of
thriving tropical reefs due to their frequentimmersion in turbid
water, excessive crest depths, or lower minimum winter
tempeatures,

*Cytoplasmic pH Recovery in Acid-loaded Haemocytes of
Squid (Sepioteuthis lessoniana). Thomas A. Heming, Carolos
G.Vanoye, Susan E.S. Brown and Akhil Bidani. 1990.]. Exp. Biol.
148: 385-394. TAMU-SG-90-834.

Cytoplasmic pH (pHi) of haemocytes of bigfin reef squid
(Sepioteuthis lessoniana Lesson) was determined with the fluo-
rescent probe, 2',7-biscarboxyethyl-5,6-carboxyfluorescein
(BCECF). The pHi of haemocytes suspended in nominally HCO,-
-free medium (extracelular pH 7.4) averaged (+S.E.) 7.3240.03.
Intracellular pH was independent of external Na*concentration
and varied only slightly with changes in extracellular pH (pHe)
(DpHi/DpHe=(.16 over the pHe range 6.8-7.8). Addition of
weakacids(sodium propionate, crotassium acetate) to haemocyte
suspensions resulted ina rapid decreasein pHi. Haemocyte pHi
then recovered with an average half-time of 3-4 min. Recovery
of pHi was independent of external Na* concentration and
insensitivetoamiloride, but wasabolished by N-ethylmaleimide
(NEM). These results argue against the involvement of plasma
membrance Na*/H* exchange or other Na*-dependent trans-
portmechanismsin the pHi recovery of acid-loaded haemocytes.
The results suggest that there is an NEM-sensitive proton
extrusion mechanism in the plasma membrane of squid
haemocytes.

*Ultrasound Imaging of Ovaries and Eggs in Kemp's ridley
Sea Turtles (Lepidochelys kempi). David C. Rostal, Todd R,
Robeck, David W. Owens and Duane C. Kraemer.. 1990. Journal
of Zoo and Wildlife Management. 21(1): 27-35. TAMU-SG-90-836.

Portable B-mode real-time ultrasound scanners provided a
noninvasive technique for studying the seasonal and cyclic
ovarian events in sea turtles. Vitellogenic follicles from 10 to 30
mm in diameter were identified and accurately measured in
Kemp's ridley sea turtles (Lepidochelys kempi). Eggs with devel-
oping shells (mean diameter £SD = 38.8 1.5 mm, mean yolk
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diameter £SD = 29.6 £2.6 mm, n =8) were observed in the
oviducts of two turtles. These observations were verified
laparoscopically and with in vitro ultrasonography of fresh
tissues. Ovarian follicles were also detected in two other sea
turtle species (green turtle [Chelonia mydas] and hawksbill
[Eretmochelys imbricata]). Ultrasound imaging required no anes-
thesia and significantly reduced risk of trauma and infection
that frequent laparoscopic examinations might induce.

*Seasonal Changes in Serum Gonadal Steroids Associated
with Migration, Mating and Nesting in the Loggerhead Sea
Turtle (Caretta caretta). Thane Wibbels, David W. Owens,
Colin J. Limpus, Philip C. Reed and Max $. Amoss, Jr. 1990,
General and Comparative Endocrinology. 79: 154-164. TAMU-5G-
90-837.

Adult male loggerhead sea turtles, Caretta caretta, exhibited
2 “prenuptial” spermatogenic cycle that was coincident with
increased concentrations of serum testosterone (T). Serum T
was high during the months when migration and mating have
been recorded for males. In contrast to females, males appear to
beannual breeders. Ninereproductively active female C. caretta
(as verified through lapaoscopy) were tagged with sonic trans-
mitters and were repeatedly bled prior to migration. Four
months prior to the nesting season, the ovaries of reproduc-
tively active females had hundreds of vitellogenic follicles of
approximately 1.5 cm in diameter (i.e., half the size of ovulatory
follicles). Approximately 4-6 weeks prior to migration from
feeding grounds to mating and nesting areas, serum estradiol-
17b (E,) concentrations increased significantly and remained
high for apfroximately 4 weeks, sug%esting a period of in-
creased vitellogenesis. During a 1- to 2-week period prior to
migration, serum E, decreased significantly, while serum T
concentrations increased (at least) until the time of migration.
Serum T, E, , and progesterone (PRO) were elevated during
nesting if a turtle was going to nest again during that nesting
season. During the last nesting of a season, turtles had low
serumn concentrations of T, E,, and Pro. The prenuptial pattern
of gonadal recrudescence and gonadal steroid production in
both male and female C. caretta contrasts with those of many
temperate freshwater turtles, and this type of reproductive
pattern may have been facilitated by adaptation to a tropical
marine environment.

1990-91

Tidal Stream Transport of Larval Fishes into Non-stratified
Estuaries. S.A. Helt, G.J, Holt, and C.R. Arnold. 1989, In Rapp.
P.-v. Reun. Cons. int. Explor. Mer, 191: 100-104. TAMU-SG-91-
801.

Larvae and juveniles of several fish species utilize tidat flow
as a mechanism for migration, Reliance on the differences in
direction of the net non-tidal flow between surface and bottom
appears to bea major strategy for transport and retention of fish
larvae in partially-stratified estuaries. Vertical movement by
fish upinto the current stream, whenthe flow is in the “desired”
direction of travel, and movement down to the bottom, out of
the current stream, when the flow is in the opposite direction (a
process termed “selectivetidal stream transport”) facilitates the
migration of juveniles and adults of several species, Tidal
stream transport has been demonstrated in the larval transport
into estuaries has not been established. Towed ichthyoplankton
samples were taken on flood tideand the subsequent ebbtide at
surfaceand bottom at five stations on a transect across Aransas
Passtidal inlet, Texas, to test the hypothesis that larval red drum
(Sciaenops ocellatus) moved to the edges and for moved to the
bottom on ebb tide and, in both cases, moved into the water
column on flood tide to take advantage of the reduced currents
at the boundaries. There was no evidence of horizontal move-
ment but larval red drum did appear to move vertically in
response to tidal direction. Larval red drum were more abun-
dant on the bottom than on the surface onboth flood and ebb but

*— Asterik indicates out-of-print

the difference was much greater on the ebb flow. The response
to tidal direction was weak compared to dramatic differences
seen in some other species. There was little difference in density
of larvae between flood and ebb tide but the mean size was
larger on flood than ebb, suggesting that only the larger indi-
viduals are leaving the tidal plume and being retained in the
estuary.

Reproduction, Movements, and Apparent Population Dy-
namics of the Atlantic Threadfin Polydactylus octonemus in
the Gulf of Mexico. M.W. Dentzau and M.E. Chittenden, Jr.
1990. Fishery Bulletin, U.S. 88:439-462. TAMU-5G-91-802,

Trawl collections were made for Atlantic threadfin
Polydactylus octonemus from 5 to 100 m in the Gulf of Mexico
along a cross-shelf transect off Texas during October 1977-
August1981. Threadfin generally mature at 165-210 mm TL as
they approach 7-9 months of age. Spawning primarily eccurs in
one period, mid-December-mid March, and spans 45-120 days
overall; 90 percent of successful spawning may occur in only 59
percentof that period. Threadfin in the northwestern Gulfrange
from <5 to 27 m depths in the demersal stage but are most
abundant at <5 to 16 m. Young-of-the-year recruit in waters <5-
16 m when 2-4 months old. Fish begin to disperse to deeper
waters in early summer and form a positive size gradient from
the estuaries seaward. Threadfin in the demersal phase are not
abundant in the northwestern Gulf after 9-11 months of ageand
reach only 15 months there. Observed mean and predicted sizes
were 135-165 mm TL at 6 months, 165-215 mm at 9 months, and
180-205 mm at 12 months. Fitted von Bertalanffy parameters
were 2.17-2.92 (K, annual, 195-230(L_),and -0.03-0.08 years (tn).
Maximum size in the demersal phase is 230 mm TL in the
northwestern Gulf, but more typically only 200-205 mm. Typi-
cal maximum life span (t,) is about 1 year but may exceed that
ifindividuals survivein a pelagic stage after spawning. Appar-
ent mean time and cohort-specific total annual mortality rates
are97-100 percent in thenorthwestern Gulf. Populationdynam-
ics parameters presented are termed apparent because of the
unknown effects of recruitment, movements, random varia-
tion, gear selectivity, etc. Spawning grounds seemingly lie
along the Outer Continental Shelf, slope, or further offshore,
and currents of the cyclonic shelf gyre off Texas and western
Louisiana transport the young te estuarine and inshore nurser-
fes.

Attraction of Zebrafish, Brachydanio rerio, to Alanine and its
Suppression by Copper. C.W. Steele, D.W. Owens and A.D.
Scarfe. In J. Fish Biol (1990) 36, 341-352. TAMU-SG-91-803,

Preference responses of zebra fish to 10°, 10*and 10° M
alanine (Ala) were concentration-dependent. Behavioural re-
sponses to copper (Cu) and Cu + Ala mixtures were also
assessed. Zebrafish avoided 100 and 10pg Cu 1", but not 1 pg 1-
. Mixtures of 10°™ Ala + 100 ug Cu 1" and 10* M Ala =1 pg Cu
1" did not differ statistically from controls (no detectable pref-
erence or avoidance). These results demonstrate, firstly, that a
concentration of a pollutant avoided by itself (10 ug Cu 1) may
not be avoided when encountered with an attractant chemical
stimulus (Ala) and may supress the preference for an attractant
stimulus, and secondly, that a concentration of a pollutant not
avoided by itself and not considered deleterious (Ipg Cu 1)
suppresses attraction to Ala (an important constituent of prey
odours for many fishes),

A Quantitative Analysis of Courtship Behavior in Captive
Green Sea Turtles (Chelonia Mydas), D.K. C. Comuzzie and
D.W. Owens. In Herpetologica, 46(2). 1990, 195-202. TAMU-SG-
91-804.

Reproductive behavior of captive green sea turtles (Chelonia
mydas) was observed at the Cayman Turtle Farm, British West
Indies. Observed components of courtship behavior included
gular rubbing, biting, cloacal checking, circling and biting,
chasing, following, attempted mounting, mounting, and escort-
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ing, Data analysis indicated that in each of the observed compo-
nents, reproductively attractive females were the target of the
behavior significantly more often than reproductively non at-
tractive females, Cloacal checks may be used by both males and
females to assess reproductive condition of females, Males may
escort mounted pairs to disrupt copulation attempts by rivals
and increasetheir own reproductive success; females may act as
escorts to enhance later mate availability. In general, females
appear to signal approaching reproductive receptivity tomales,
but females may exercise mate selectivity by avoiding mount-
ing.

Isolation and Identification of a New Cembranoid Diterpene
from the Tunicate Sytela Plicata. ).M. Wasylyk and M. Alam.
InJournal of Natural Products.. Vol. 52, No 6, PP. 1360-1362, Nov-
Dec 1989. TAMU-5G-91-805.

We report the isolation of a novel cembrane, diterpene
styelolide {1}, from the tunicate Styela Plicata. The structure of
the new diterpene was determined by utilizing 2D nmr tech-
niques.

Isolation, Synthesis, and Evaluation of a Series of
Indencarbazates as Hypotensive Agents. T.L. Lemke, R.
Sanduja, M.M. Mroue, S. Iyer, M. Alam, M.B. Hossain, and D.
van der Helm. In Journal of Pharmaceutical Sciences, Vol. 79, No.
9, September 1990. TAMU-5G-91-806.

Two idencarbazates, 1 and 2, were isolated from the sponge
Cliona caribboea. These compounds were found to possess mild
hypotensiveactivity. A series of analogues of 1 was synthesized
in order to study the structure-activity relationship of this
unique class of compounds. A variety of structural changes did
not result in a consistent pattern of biological activity.

Ultrasound Imaging of Reproductive Organs and Eggs in
Galapagos Tortoises, Geochelone elephkantopus spp. T.R.
Robeck, D.C. Rostal, P.M. Burchfield, D.W. Owens, and D. C.
Kraemer. In Zoo Biology 9:349-359 (1990). TAMUG-SG-91-810.

This study demoenstrates the efficacy of using ultrasound to
determine the presence of ovarian developing, preovulatory,
and atretic follicular structures and oviductal eggs in the
Galapagos tortoise, Geochelone elephantopus spp. Ultrasound
was effective in locating both right and left ovarian structuresin
92 percent (n = 100 ovaries) of the trials. Developing and
preovulatory follicles and oviductal eggs were echogenically
visualized and had measurements ranging from 18 to 44 mm (n
= 93) and 55 to 68 mm (n = 9), respectively. Atretic follicles
ranged in size from 10 to 38 mm {(n = 10). In one trial with four
G. elephantopus, ultrasound observations were validated with
the use of laparescopy. All procedures were accomplished
without general anesthesia on a specifically designed restrain-
ing table. Ultrasound provides an effective, safe modality for
determining the reproductive status of adult female tortoises.

1991-92

Effects of Group Size on the Responsiveness of Zebrafish,
Brachydanio rerio (Hamilton Buchanan), to alanine, a Chemi-
cal Attractant. C.W. Steele, A.D. Scarfe and D.W. Owens, 1991,
Journal of Fish Biology. 38: 553-564. TAMU-SG-92-801.
Previous studies have examined the effects of grouping on
thelocating (search) phase of foraging and feeding behaviour in
fishes, Few studies have examined whether schooling in fishes
may facilitate individual foraging by enhancing a group’s re-
sponsiveness to food odours. The purpose of the current study
was to assess the effect of increasing group size on the respon-
siveness of zebrafish, Brachydanio rerio, to L-alanine, an amino
acid which is an important constituent of prey odours for many
fishes. Based on the results of previous studies, either an in-
creasing or decreasing linear relationship or a unimodal (con-
vexor concave) relationship between responsivenessand group
size was expected; the results, however, were bimedal. Groups
of four fish were most responsive to alanine, as determined by
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the mean percentage of occurrences of fish in the area of a
behavioural arena (an octagenal fluviarium) into whichalanine
was infused (at 10, 10, or 10° M). Groups of two, six and eight
fish were significantly less responsive (P<0.05) than either
groups of four fish or individual fish. The responses of groups
of two, six and eight fish were not significantly different from
each other.

Soft Plastra of Adult Male Sea Turtles: An Apparent Second-
ary Sexual Characteristic. Thane Wibbels, David W, Owens
and David Rostal. 1991. Herp Review. 22(2): 47-49. TAMU-5G-
92-803.

In contrast to many turtle species, chelonid sea turtles do not
exhibit sexual size dimorphism. However, chelonid sea turtles
do have several sexual dimorphisms that appear to facilitate
successful mating. Collectively, these morphological character-
istics enhance a male’s ability to successfully mount a female.
These secondary sexual characteristics also provide a means by
which investigators can sex adult chelonid turtles and thus, are
of importance to population studies.

Use of Ultrafiltration to Isolate Viruses from Seawater which
are Pathogens of Marine Phytoplankton. Curtis A.Suttle, Amy
M. Chan and Matthew T. Cottrell. 1991. Applied and Environmen-
tal Microbiology. 57(3): 721-726. TAMU-SG-92-804,

Viruses may be major structuring elements of phytoplank-
ton communities and hence important regulators of nutrient
and energy fluxes in aquaticenvironments. In orderto ascertain
whether viruses are potentially important in distating phy-
toplankton community structure, it is essential to determinethe
extent to which representative phytoplankton taxa are suscep-
tible to viral infection. We used a spiral ultrafiltration cartridge
to concentrate viruses from seawater at efficiencies approach-
ing 100 percent. Natural virus communities were concentrated
from stations in the Gulf of Mexico, a barrier island pass,and a
hypersaline lagoon (Laguna Madre) and added to cultures of

tentia] phytoplankton hosts, By following changes in in vivo

uorescence over time, it was possible to isolate several viruses
that were pathogens to a variety of marine phytoplankton,
including a prasinophyte (Micromonas pusilia), a pennate dia-
tom (likely a Navicula sp.), a centric diatom (of unknown taxa),
and achroococcoid cyancbacterium (a Synechoccus sp.). As well,
weobserved changesin fluorescencein culturesof a cryptophyte
and a chlorophyte which were consistent with the presence of
viral pathogens. Although pathogens were isolated from all
stations, all the pathogens were not isolated from every station.
Filterability studies on the viruses infecting M. pusillz and the
Navicula sp. showed that the viruses were consistently infective
after filtration through polycarbonate and glass-fiber filters but
were affected by most cther filter types. Establishment of phy-
toplankton-pathogen systems will be important in elucidating
the effect that viruses have on primary producers in aquatic
systems.

*Dating Time-Since-Death of Oyster Shells by the Rate of
Decomposition of the Organic Matrix. E.N. Powell, J.A. King
and S. Boyles. 1991. Archacometry. 33(1): 51-68. TAMU-SG-92-
805.

Knowing the age of a molluscan shell might be important for
a number of reasons. Reconstruction of coastal societies re-
quires fairly precise dating of archaeological sites and horizons
within sites. Time averaging is an important consideration for
palaececologic interpretation of fossil assemblages. Changes in
theabundanceof commercial marine species produced by long-
term environmental variations have undergone closer scrutiny
in recent years, A primary impediment to each of these studies
have been a limited ability to determine the age (time-since-
death)of shells. Dating time-since-death hasbeenaccomplished
by standard radiocarbon and other radioisotopic techniques
and by amino acid racemization. In most applications, the
desirability of measuring the ages of many individuals, includ-
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ing small individuals, obviates the use of these techniques.
Powell et al. demonstrated the applicability of this technique to
studies of time averaging, discussed the possibilities of ranking
shells by their relative age and considered the problem of
develeping calibration curves to measure absclute age. This
paper examines the potential of this technique for supplement-
ing the radiocarbon-dating method in archaeology. In particu-
lar, we develop calibration curves relating the extent of matrix
decomposition to time-since-death, using oysterscollected from
documented historic and radiocarbon-dated prehistoric shell
middensin the Patuxent River region near Chesapeake Bay,and
consider how time-since-death might be estimated from these
calibration curves using an empirical model derived from these
data.

*TheEffects of Host Density and Parasite Crowding on Move-
ment and Patch Formation of the Ectoparasitic Snail, Boonea
impressa: Field and Modeling Results. Elizabeth A. Wilson,
Eric N. Powell and Sammy M. Ray. 1991. Journal of Animal
Ecology. 60: 779-804. TAMU-5G-92-806.

Field experiments were conducted to investigate movement
and patch formation of the ectoparasitic snail, Boonea
(=Odostomia) impressa(Say) on its oyster host, Crassostreavirginica
(Gmelin). Snails were contagiously distributed, typically posi-
tively spatially autocorrelated, and moved frequently among
existing snail aggregates, choosing hosts independently of the
hosts’ physical characteristics. Despite movement of 20-30 per-
cent of the snail population daily, snail patches persisted over
period of 2 weeks or more. The distance between hosts was
more important in determining the spatial distribution of snails
in the host population than parasite crowding. When host
density was high, movement of snails between snail patches
reduced the variancein patch size as predicted by some models
of ecological fitness, such as risk spreading. Increased snail
density did not affect the frequency of movement indicating
that crowding did not affect the size of snail patches over
densities normally encountered in the field. A directionally
biased random walk model for the parasite reproduced most
physical characteristics of snail distribution including the de-
cline in variance and the persistence of snail patches. By prefer-
ring to move frequently among existing aggregates, Boonea
impressa choose to minimize the variance in the size of snail
patches rather than minimizing movement and, hence, energy
expenditure.

*The Distribution of Perkinsus marinus in Gulf Coast Oys-
ters: Its Relationship with Temperature, Reproduction and
Pollutant Body Burden. Elizabeth A. Wilson, Eric N. Powell, M.
Alison Craig, Terry L. Wade and James M. Brooks. 1990, Int.
Revue ges. Hydrobiol. 75(4); 533-550, TAMU-SG-92-807.
Oysters from 48 Gulf of Mexico sites were examined for
resence and infection intensity of the endoparasite, Perkinsus
=Dermocystidium) marinus as partof NOA A’s Status and Trends
Mussel Watch Program. Prevalence exceeded 75 percent at 25
sites, Infection intensity did not vary with sex or reproductive
stage. Latitude, total polynuclear aromatic hydrocarbon (PAH)
content and industrial and agricultural land use significantly
affected the parasite’s distribution. PAH and pesticide concen-
trations were latitudinally dependent, suggesting an impact of
spawning frequency on uptake and depuration. P. marinus
analysis complements the use of pollutant body burden for
determining change in environmental quality because it re-
sponds differently than pollutant body burden to the biology
and ecology of the oyster.
Reproduction, Age and Growth, and Movements of the Gulf
Butterfish Peprilus burti. Michael D. Murphy and Mark E.
Chittenden, Jr. 1991. Fishery Bulletin, 89: 101-116. TAMU-SG-
92-808.

Collections were made for gulf butterfish Peprilus burtialong

across-shelf transect at depths of 5-100 m in the Gulf of Mexico
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off Texas from October 1977 to July 1980. Butterfish mature at
100-160 mm fork length as they approach age I. Spawning
occurs primarily from September through May, but length

uencies indicate it concentrates, or is most successful, in
distinct “Winter” (late January-mid-May) and “Fall” (early
September-late October) periods that coincide with downcoast,
alongshore currents (toward Mexico). Gonad data and persis-
tence of small fish indicate spawning in winter, but at a low
level. Spawning probably occurs offshore and upcoast toward
the northcentral Gulf. Surface currents of thecyclonic shelf gyre
probable transport eggs/larvae inshore and downcoast to re-
cruit to the bottom in water 5-27 m deep, used as nurseries by
butterfish when they are 2-5 months old. Butterfish disperse
offshore as they mature and congregate in 36-100 m depths
when they are 9-12 months old. They average 130-146 mm in
fork length at age [ in the northwestern Gulf, but 120-124 mm at
age I and about 170 mm at age II in the northcentral Gulf.
Somatic growth ceases as spawning approaches in the north-
western Gulf, but fish from the northcentral Gulf show large
annual size increments, Butterfish reach about 200 mm in fork
length, the largest ones occurring in the northcentral Gulf.
Apparent maximum ages are 1-1.5 years in the northwestern
Gulf and 2-2.5 years in the northcentral Gulf. Differences in
population attributes suggest complete mortality at age I in the
northwestern Guif or some unknown combination of an off-
shore and permanent contranatant spawning or postspawning
emigration of adults to the northcentral Guif.

Extensive Polymorphism at Adenosine Deaminase in the
Marine Fish Sciaenops ocellatus (L). D.A. Bohlmeyer and ].R.
Gold. 1990. Animal Genetics. 21: 211-213. TAMU-8G-92-810,

Eleven different allelic variants at the adenosine deaminase
(ADA) locus have been detected using vertical starch-gel elec-
trophoresis among 474 individuals of the marine fish Scizenops
ocellatus (L.). Thirty-five of the 66 possible genotypes were
observed, and the heterozygosity level at ADA was estimated to
be 70.3 percent. The extensive polymorphism at ADA may
proveuseful in terms of providing genetic markers for stocking
programs using hatchery-raised fish.

Restriction Site Heteroplasmy in the Mitochondrial DNA of
the Marine Fish Sciaenops ocellatus (L). J.R. Gold and LR.
Richardson. 1990. Animal Genetics. 21: 313-316. TAMU-SG-92-
811,

Restriction site heteroplasmy involving the enzymes Ncol
and Xbal was detected in the mitochondrial DNAs of two
individuals of the marine fish Sciaenops ocellatus. This represents
only the sixth documented example of mitochondrial DNA
restriction site heteroplasmy in animals. Two heteroplasmic
individuals were found in a survey of nearly 750 individuals,
suggesting that in most studies the incidence of mitochondrial
DNA site heteroplasmy maybe too lowto beroutinely detected.

Genetic Studies in MarineFishes: II. A protein electropheretic
analysis of population structure in the red drum Sciaenops
ocellatus. D.A. Bohlmeyer and J.R. Gold. 1991. Marine Biology.
108: 197-206. TAMU-5G-92-812,

Nine polymorphic loci were found among 42 presumptive
protein-coding gene loci surveyed among 474 red drum
(Scigenops ocellatus) sampled in 1987 from 13 nearshore and 1
offshore localities from the Atlantic coast of the southeastern
USA and the northern Gulf of Mexico. The mean number of
alleles over the polymorphic loci was 3.8, and the average
heterozygosity over all loci examined was estimated as 0.0047.
These data indicate that red drum have “normal” levels of
genetic variability. Wright's F_ values (the standardized vari-
ance of allele frequencies between samples) over all polymor-
phic loci ranged from 0.009 to 0.027 (mean F_ = 0.019), and
estimates of the effective number of migrants (15': m) per genera-
tion using Wright’s island model ranged from 9.0 to 27.5. High
levels of gene flow among the red drum samples were also
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indicated by Slatkin’s qualitative analysis using conditional
average allele frequencies. Nei's estimates of genetic distance
between pairs of samples ranged from 0.000 to 0.009, indicating
a high degree of nuclear gene similarity among all samples.
Highly significant heterogeneity in allel frequencies at the locus
for adenosine deaminase was detected between red drum
sampled from the Atlanticand those sampled from the Gulf and
among red drum sampled from the Gulf.

Genetic Studies in Marine Fishes. IV. An analysis of popula-
tion structure in the red drum (Sciaenops ocellatus) using
mitochondrial DNA. John R. Gold and Linda R. Richardson,
1991. Fisheries Research. 12(1991): 213-241. TAMU-5G-92-813.

Variation in mitochondrial DNA (mtDINA) was examined
among 397 individuals representing 13 geographic samples of
red drum (Sciaenops ocellatus). Five of the samples were from the
Atlantic coast of the southeastern United States, and eight were
from the northern Gulf of Mexico. Seventy-six mtDNA
haplotypes were found: eight hapiotypes were found in 13 or
more individuals, ten were found in four to 12 individuals, 22
were found in two or three individuals, and 36 were found in
only one individual each. Mitochondrial DNA nucleon diver-
sity values within samples ranged from 0.850 to 1.000; the value
over all fish surveyed was 0.943. These data indicate that red
drum have at least “normal” levels of genetic variability. Esti-
mates of the percentage nucleotide sequencedivergenceamong
the 76 mtDINA haplotypes ranged from 0.137 to 1.962, with a
mean (+SE) of 0.803 £0.006. Heterogeneity in the frequencies of
four haplotypes was detected between pooled samples from the
Atlantic vs. pooled samples from the Gulf. No heterogeneity
was detected among samplesfrom the Atlantic oramong samples
from the Gulf. Collectively, these data indicate that the red
drum population is weakly subdivided, with semi-isolated
subpopulations occurring along the southeastern Atlantic coast
and in the northern Gulf of Mexico. The large number of rare or
unique mtDNA haplotypes found in the study may prove
useful in evaluating the success of red drum stocking programs.

A Polyclonal Antibody Developed from Perkinsus marinus
Hypnospores Fails to Cross React with Other Life Stages of P,
marinus in Oyster (Crassostrea virginica) Tissues. Kwang-Sik
Chei, Donald H. Lewis, Eric N. Powell, Paul F. Frelier and
Sammy M. Ray. 1991. Journal of Shellfish Research, 10(2); 411-415.
TAMU-5G-92-814.

Polyclonal antiserum was produced from Perkinsus marinus
hypnospores harvested from oyster tissue cultivated in fluid
thioglycollate medium. The specificity of the antiserum for
hypnospores was tested using indirect sandwich ELISA with
alkaline phosphatase-conjugated geat anti-rabbit IgG and indi-
rect immunofluorescence. As little as 20 ng of hypnospore
protein could be detected by ELISA. Inmunofluorescence as-
says suggested that the antigenic material was a component of
thespore cell wall. Cross reactivity of theantiserum to other life
stages of P. marinus present in oyster tissues could not be
demonstrated by ELISA orimmunocfluorescenceindicating that
a substantial change in the antigenic properties of the cell wall
occurs during spore formation. Hypnospore formation was
also induced by placing P. marinus-infected oyster tissues into
an anaercbic chamber rather than fluid thioglycollate. Spores
were positively identified by ELISA, however little spore en-
largement occurred suggesting that the triggering mechanisms
for spore formation is not the same as that for enlargement.
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1970-71

*West Flower Gardens Research Facility. December 1970. 22
pages. TAMU-SG-71-103.

Report by the Flower Gardens Feasibility Committee con-
cerned with erecting a permanent structure on the West Flower
Gardens Reef for the purpose of establishing a research facility
at that site, Divided into 3 parts which deal with: (1) a descrip-
tion of the reef and the proposed facility, (2) research, educa-
tional, and recreational potential of such a facility, (3) problems
in establishing the facility, economics and conclusions, The
report indicates agreement on the technical feasibility and
unique possibilities for such a facility; however, opinions are
divided on whether or not the scientific merits of a shelf edge
facility are worth the expenditure of the amounts of money
necessary to establish and maintain it.

1971-72

Electrical Resistivity Logging in Unconsolidated Sediments.
William E. Sweet, Jr. August 1972. 142 pages. $3. TAMU-SG-
72-205.

Electrical resistivity instruments and logging techniques
have been developed for use in unconsolidated aquatic sedi-
ments. Sedimentary units have been correlated by these tech-
niques, and in situ logs have been corrected with core logs from
the same area. Electrical resistivity has been related to various
geological and geotechnical properties of sediments, and found
to vary directly with percentage of sand and the foundation
factor; inversely with water content, void ration porosity, per-
centage of day and median X size diameter. Development in
industry and present state of the art are discussed.

1972-73

*The Occurrence and Distribution of the Hydroids of the
Galveston Bay, Texas, Area, Richard E. Defenbaugh and Sewell
H. Hopkins. June 1973. 202 pages. TAMU~-SG-73-210. NTIS-
COM-73-11410,

This report presents a key, verbal descriptions and figures of
the 62 species of hydroids now reported from the coasts of Texas
and Louisiana. Examination of approximately 210 collections of
hydroids from the Galveston Bay, Texas, area resulted in the
identification of 29 species representing 19 genera in 10 families,
Of these species, 3 were described provisionally as new, 9
constituted new records for Texas waters, 1 was new for the Gulf
of Mexico and 1 was new for the Atlantic Coast.

Foraminiferal Evidence of Late Quaternary Sea Level Fluctua-
tions from the West Flower Garden Bank. Bruce Robert Sidner
and C. Wylie Poaq. December 1973. 124 pages. $4. TAMU-SG-
73-213. NTIS-COM-74-10195.

Foraminiferal assemblages were analyzed in 8 piston cores
and 22 surface samples from the West Flower Garden Bank in
the northwest Gulf of Mexico in an attempt to determine accu-
rately late Quaternary paleoclimatic and geologic events. The
faunas are divided into environmental facies based on the
planktonic and benthonic foraminifers.

1974-75
*Systematics Collection, Richard M. Hammer. August 1975. 4

pages. TAMU-SG-75-101.

This publication is a reprint of a feature article which ap-
peared in The University and the Sea on the Systematics Collec-
tion of marine organisms in Texas A&M University’s Depart-
ment of Oceanography.

*Water Temperature on the Texas-Louisiana Shelf. Paul C.
Etter and John D. Cochrane. August 1975. 24 pages. TAMU-
SG-75-604.

This compilation of Gulf of Mexico water temperature data
over the past 20 years presents graphs of the annual variation of
temperatures (down to 738 feet) at the outer edge of the Texas-
Louisiana shelf in addition to a series of vertical sections of
temperature crossing the shelf off Galveston, Texas. Maps of
sea-surface temperatures, mixed layer depths (as well as graphs
of thermocline strength) and shelf bottom temperatures have
been constructed for the Texas-Louisiana shelf. Such a vast
amount of temperature data is intended for studies of marine

life and in continuing offshore oil and mineral operations.

1975-76

*List of Catalogued Invertebrate Species in the Texas A&M
University Systematic Collection of Marine Organisms. Linda
H. Pequegnat. October 1975. 109 pages. $3. TAMU-SG-76—601.
NTIS-PB-248-879/A5,

A brief description of the purposes and functions of the
Texas A&M University Systematic Collection of Marine Organ-
isms is given including a listing of sources and localities from
which some of the large and more noteworthy contributions
were obtained. Fellowing this is a phylogenetic and alphabeti-
cal listing of catalogued species of invertebrate organisms from
the collection, including common names when possible. A total
of 1,726 species are listed from the following nine invertebrate
phyla: Coelenterata, Annelida, Mollusca, Arthropoda,
Sipuncula, Ectoprocta, Brachiopoda, Echinodermata, and
Chordata. A bibliography of publications of these and disserta-
tions based upon invertebrate specimens in the collection is
presented. An extensive alphabetical listing of scientific and
common names is given in the index for convenient reference.

1976-77

*List of Catalogued Fish Species in the Texas A&M University
Systematic Collection of Marine Organisms. Linda H. Pequegnat,
Willis E. Pequegnat and Rezneat M. Darnell. February 1977. 42
pages. $3. TAMU-SG-77-602. NTIS-PB-268-738/AS.

This report includes a brief description of the purposes and
functionsof the Texas A&M University Systematic Collection of
Marine Organisms, a listing of the sources and general localities
from which most of the fish specimens were obtained, and a
detailed list of species in the Collection by scientific and com-
monnames presented phylogenetically by families. In addition,
a detailed alphabetical listing of scientific and common names
is given in the index for convenient reference. A total of 521
species of marine fishes from 114 families are listed which were
collected in the Gulf of Mexico and Caribbean Sea from shallow
water to abyssal depths. A bibliography of publications, theses
and dissertations based upon fish specimens in the Collection is
presented.
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1979-80

*The Role of Sulfate Exclusion in Buoyancy Maintenance by
Siphonophores and Other Oceanic Gelatinous Zooplankton.
Robert B. Bidigare and Douglas C. Biggs. In Comparative Bio-
chemical Physiology, Vol. 66A. pp. 467-471, 2 tables, 1 figure.
TAMU-5G-80-818. NTIS-PB-80-225-501.

In order to determine if a sulfate exclusion buoyancy system
is operating in siphonophores, representative species were
collected and analyzed for their sulfate content so that a calcu-
lated lift could be determined. All the gelatinous zooplankton
examined had sulfate concentrations that were significantly
(P<0.005) lower than local seawater samples. Protein concen-
trations were determined in a few species and compared with
the calculated lifts in order to quantitate the importance of this
kind of buoyancy compensation. Buoyancy maintenance medi-
ated by the partial exclusion of sulfate appears to be important
in offsetting the protein-induced negative buoyancy of gelati-
nous zooplankton. The ecological importance of this type of
buoyancy system is discussed in light of the behavior patterns
of these animals.

1983-84

Whales & Dolphins off the Texas Coast (poster). February
1984, 36" x 24", $3. TAMU-SG-84-505,

This full-color reproduction of a specially commissioned
work by artist Lori Grassman depicts the five species of marine
mammals most frequently stranded off the Texas coast. The
Atlantic bottlenosed delphin, spotted dolphin, pygmy sperm
whale, beaked whale and great sperm whale are included. All
are painted to scale and a brief description of each species is
printed on the back of the poster.

1985-86

Are Molluscan Maximum Life Spans Determined by Long-
Term Cycles in Benthic Communities. Powell, Cummins.
Oecologia (1985) 67: 177-182. $1. TAMU-5G-86-808,

A review of the maximum longevity of bivalves and gastro-
pods indicates that a greater than average number of life spans
coincide with the periods of long-term cyclesin marine commu-
nities. Apparently, long-term cycles exert an important influ-
ence on marine communities by affecting the life spans of
constituent species. Gastropods and bivalves are affected dif-
ferently, longevities being determined by some cycles more
than others in each group. Overall, melluscan longevities tend
to be slightly longer than the corresponding cycle suggesting
that there is selection pressure for life spans slightly longer than
the cycle controlling recruitment success and generational re-
placement.
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1969-70

*The Leisure View. Clare A. Gunn. June 1970.16 pages. TAMU-
5G-70-110. NTIS-PB-192-956.

Summary and consensus statements from a Sea Grant work-
shop directed toward the identification of problems and pro-
grams foreffectivedevelopment of the state’s marine resources,
Recommendations and conclusions are given.

1970-71

*Survey of the Texas Gulf Coast. Kathryn M. Delaune. May
1971. 4 pages. TAMU-SG-71-506."

A survey of businesses participating in recreation and tour-
ism activities in the Texas coastal zone was undertaken by the
Industrial Economics Research Division with Sea Grant assis-
tance. Results of that survey are presented here.

1971-72

Proceedings of the Recreational Boating Seminar. Kathryn M.
Delaune (comp.). January 1972. 80 pages. $3. TAMU-SG-72-
103. NTIS—COM-72-10374.

The recreational boating seminar sponsored jointly by Texas
A&M University’s Industrial Economics Research Division and
the Sea Grant Program was held December 17,1971, in Galveston,
Texas as part of the effort to provide technical information and
assistance to marine-related industries and agencies involved
in recreational activities. included in the Proceedings are the
following presentations: “The Sea Grant Program,” “Marine
Insurance,” “Marketing Trends and Dry Storage,” “Mainte-
nance, Repairs and Wet Storage,” “Boating Safety” and “U.S,
Coast Guard.”

Proceedings of the Marina Management and Operation Semi-
nar. Kat M. Delaune (comp.). May 1972. 78 pages. $3.
TAMU-8G-72-105. NTIS-COM-73-10068.

Held on March 28, 1972, in Arlington, Texas, this conference
isa part of the efforts to bring specialized and current informa-
tion in the areas of management and operation of boat facilities
to the marine operator. Marine insurance, facilities, sanitation,
safety, anti-pollution laws and regulations were the subjects
presented.

*Forecast for Recreational Boating. John R. Douglas. February
1972, 4 pages. TAMU-S$G-72-504.

Highlights of a Recreational Boating Seminar in which the
author sites historical growth, more leisure time and increased
consumer income as contributing to future increases in recre-
ational boating.

*Recreational Boating Seminar Held in Galveston, Texas,
December 17, 1971. Kathryn M. Delaune. April 1972. 2 pages.
TAMU-5G-72-506.

A report of the seminar designed to disseminate technical
information and to provide assistance to companies engaged in
marine-related activities is included. Specific areas discussed
are Marine Insurance Marketing Trends, Dry Storage, Mainte-
nance and Repairs and Boating Safety.

*Rigging and Gigging for Flounder. ].S. Holland, Jr. and ].H.
Crance. Dec. 1972. 4 pages. TAMU-SG-72-515.

Included in this detailed instruction for floundering are pre-
paring a gig, additional equipment and its uses, plus proven
techniques for catching flounder,

1972-73

*An Economic Inventory of Recreation and Tourism within
the Texas Coastal Zone. B.Ingram. August 1973. 230 pages.
TAMU-5G-73-209. NTIS-COM-73-11734.

Existing and proposed public and private recreation and
tourism units within the Texas Coastal Zone are inventoried in
order to determine their present economic status. included are
comprehensive literature review, a concise description of basic
data for each of the 36 counties comprising the Texas Coastal
Zone, a presentation of public and private economic data in 109
tables and figures.

*Marina Association of Texas Formally ized January
16, 1973. Kathryn M. Deluane. March 1983. 2 pages. TAMU-
5G-73-501.

Officers elected and members present at the organizational
meeting of the Marine Association of Texas (MAT) are listed.
MAT isa voluntary affiliation of “professional” marine person-
nel within the Stateof Texas or on bodies of waterthat borderthe
state.

1973-74

Water-Related Recreational Complexes Seminar. Kathryn M.
Delaune. February 1974, 2 pages. TAMU-SG-74-505.

This bulletin announces the April 23-24, 1974, seminar and
outlines selected facts from a position paper on recreational
boating and the fuel shortage, published by the National Asso-
ciation of Engine and Boat Manufacturers. Also, the dates of the
March hearings for regulations proposed by Texas Water Qual-
ity Board on requiring toilets on large boats are listed,

1974-75

*A Recreational Guide to the Central Texas Coast. Edwin
Dorar, Jr. and Bernard P. Brown. June 1975. 131 pages, 13
figures. TAMU-SG-75-606.

This guide was prepared to assist in planning a recreational
trip to the Central Texas coast. Described are 528 facilities
including bars, beaches, gasoline stations, fishing facilities,
grocery stores, historical sites, house rentals, launch ramps,
liquor stores, motels and hotels, parks, campgrounds and ref-
uges, and restaurants. The guide also contains a double-page
index map that shows the Texas coast.

1975-76

A Feasibility, Management and Economic Study of Marinas
on the Texas Gulf Coast. L. Crompton and R.B. Ditton. 51
pages. $2. TAMU-5G-76-201. NTIS-PB-247-571/AS.

Four-month study to identify problems facing marinas on the
Texas coast. Interviews were conducted with 29 marinaoperators
in the Brownsville, Corpus Christi, Aransas, Galveston y and
Port Arthurareas. Discussion includes effect of restricted supply
of slips, profitability of a marina, real estate, interest and construc-
tion costs, storage/pricing strategies, labor/management con-
straints, role of public agencies and economic impact.
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*Sport Shrimp Trawling. Gary L. Graham. January 1976. 7
pages. TAMU-5G-76-503. Replaced by TAMU-5G-88-503.

1976-77

Protection for Small Craft Marinas. John B. Herbich and Jack
Y.K. Lou. May 1977. 4 pages. TAMU-SG-77-508,

Theuseofbreakwaters for small marinaapplicationis briefly
discussed in this advisory bulletin. Emphasis is on the physical
factors surrounding the location of the breakwaters.

1978-79

Barrier Islands on the Texas Coast: Existing and Future Recre-
ational Use and Development. R.B. Ditton, C.E. Alling, DD,
Beardsley, J.M. Falk, D.W. Pybas, August 1979. 129 pages. $5.
TAMU-5G-79-203.

This report focuses on the recreational use and development
of the five major barrier islands along the Texas coast; Galveston,
Matagorda, St. Joseph, Mustang and Padre Islands. It is of
interest to state and local planners, and to private investors.
Because human actions frequently influence what takes place
beyond natural boundaries of the islands, a regional approach
is used. Regions are formed on the basis of prevailing social,
economic, and institutional influences which are discussed
extensively in this report. Six regions are identified: Galveston
Island, Matagorda Island, St. Joseph Island, Mustang-North
Padre [sland, Padre Island Naticnal Seashore, and South Padre
Island. Examination and analysis of current recreational use
and development, along with the factors that enhanced or
inhibited this useand development is undertaken foreach of the
identified regions. This is accomplished through an extensive
literature search, personal interviews and on-site reconnais-
sance through 1977. Changes in the 1977-79 period are dis-
cussed in a section titled Update of Recent elopments.
Summary statements are included for each region which cat-
egorize its relative intensity level of recreational use and devel-
opment as high, medium orlow based upon identified criteria.
Lastly, a scenario for each region is given to examine possible
recreational conditions in the future,

*Charter Boat Fishermen on the Texas Coast. T. Mertens,
November 1978. 36 pages. TAMU-5G-79-603. NTIS-PB-291-
133,

This professional paper, prepared by Mertens as a require-
ment of his graduate degree in marine recreation management
and development, represents analysis of part of a larger survey
on Texas charter boat fishermen, conducted by Dr. Robert
Ditton. The text deals with identifying who the charter fisher-
mar is, what he wants from his charter fishing experience and
is geared to assist charter operators in tailoring their businesses
to meet the needs of their clientele.

Fishing the Texas Surf. Tony Fedler. November 1978. 24 pages.
TAMU-SG-79-605.

This booklet provides a brief discussion of Texas surf fishing
techniques, including sections on the selection of rods, reels and
terminal tackle and natural and artificial baits. One section is
devoted to text and illustrations of 20 of the common fish
varieties caught by surf, wade or pier fishing techniques.

1979-80

Access to and Usage of Offshore Liberty Ship Reefs in Texas.
R.B. Ditton, A R. Graefe, A.]. Fedler and ].D. Swartz. In Marine
Fisheries Review, September 1979, pp. 25-31. 3 photographs, 5
figures, 4 tables. $1. TAMU-SG-80-803,

This study is to identify the extent to which Texas Liberty
ship reefsare used by recreational fishermen. Two independent
surveys were used to address the two principal means of
gaining access to Liberty ship reefs. One study focused on the
Texas charter and party boat fleet and the other on private boat
fishermen residingin the Houston-Galveston metropolitanarea.
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The Liberty ship reefs were found to attract a substantial num-
ber of privateboat and charter/party boat fishermen, especially
when the extent to use is compared with other site-specific
artificial or natural offshore attractions. Nearly all use of the
Liberty ship reefs originated from the closest access point. Use
of a particular reef site appeared to be related to availability of
alternative fishing grounds and ability to travel great distances
offshore.

1980-81

Marinas Along the Texas Gulf Coast - A Directory. Malon
Scogin and Dewayne Hollin, February 1981. 16 pages, 1 map, 6
charts. TAMU-8G-81-502. (Revised May 1985 to include
Freshwater Marinas)

This directory identifies 82 operational marinas along the
Texas Coast of the Gulf of Mexico which provide some 7,150 wet
slips and 675 transient slips. It provides specific information
about each matina’s facilities including the availability of gas
and oil, dockside fuel pump, boating equipment sales, dry boat
storage, boat rental and repair, motor and new boat sales, motor
rental, electricity to slips, launderette, recreation rooms, bever-
age sales, fishing tackle and bait sales, grocery sales, picnic
tables, restaurant, swimming pool and accommodations.

Predicting Marine Recreational Fishing Patterns from Boat
Characteristics and Equipment. Robert B, Ditton, Alan R. Graefe
and Anthony ]. Fedler. In Transactions of the American Fisheries
Society 109(1980). pp. 644-648, 1 figure, 4 tables. $1. TAMU-SG-
81-814. NTIS-PB-81-197-782.

Anapproach for predicting general marine fishing locations
and distancestraveled off shorefor fishing is reported from boat
equipment data. Discriminant analysis indicated that bay and
offshore fishing boats could be distinguished with 80 percent
classification accuracy from data on horsepower, fuel capacity
and boat length. Multiple regression analyses verified that fuel
capacity and presence of radios and long-range navigation
(LORAN) were significant predictors of offshore fishing dis-
tances.

1982-83

A Statewide Survey of Boatowners in Texas and Their Saltwa-
ter Fishing Activity. R. Ditton and A. Fedler. June 1983. 65
pages, 15 tables, 3 figures, 4 appendices. $2. TAMU-SG-83-
205, NT1S-PB-83-236-547.

Data on saltwater fishing patterns of Texas pleasure boat-
owners were gathered through a survey of registered boat-
owners in the state. Sample findings were extrapolated to the
statewide population of boatowners. More than 60 percent of
the registered boatowners in Texas used their boats for fishing
during the study year. However, only 14 percent of all Texas
boatowners (approximately 529,000) fished salt water (bays or
offshore). Approximately three percent (16,000) of Texas
boatowners accounted formore than 120,000 fishing tripsin the
U.S. Territorial Sea and the Fishery Conservation Zone. The
Galveston Bay area, with almost one-half of all bay boat fishing
activity and more than one-third of all offshore fishing activity,
was identified as the state’s center of marine recreational
boatfishing. Port Aransas was the second leading offshore
recreational fishing port, with almost 25 percent of all offshore
trips.

Keep That Bait Alive! William Youngerand Russell Miget. July
1983. 12 panel brochure, 6 illustrations, 2 charts. TAMU-SG—
83-506.

Coastal fishermen have found that keeping bait alive is one
of the keys to successful saltwater bait fishing. This publication
describes the physical needs of saltwater baits and explains
conditions to avoid. The brochure opens into a poster depicting
bait systems that can be purchased or constructed including
flow-through buckets, sprayers, aerators and live bait wells.
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Advantages and disadvantages of each are listed. A brief guide
to handling and hooking is included along with a chart of
commonly used live saltwater baits.

1983-84

*Tentative Saltwater Fishing Toumneys. Richard Christian and
JoeSurovik. April 1984. 11"x17" (poster). Includes map of coast-
line. TAMU-SG-84-507.

If you are interested in competing for the more than $2
million offered each year in Texas saltwater fishing tourna-
ments, this poster can help you decide where to fish. It lists 50
of the state’s saltwater tournaments, including the approximate
date and a contact name and phone number for more informa-
tion. Developed for a series of fishing tournament director
workshops, the information represents the findings of a study
by the Marine Recreation Research Lab, Texas A&M University
Department of Recreation and Parks. Since dates are approxi-
mate and contact persons sometimes change, it also lists names
and phone numbers of Texas marine agents who can be con-
tacted about local tournaments.

Understanding Involved Fishermen: A Survey of Members of
the Gulf Coast Conservation Association. Robert Ditton and
Stephen Holland. June 1984. 78 pages. $2. TAMU-SG-84-623,

The Gulf Coast Conservation Association isagroup of about
10,000 individuals, most of whom live in Texas. They have
concerned themselves with fishery conservation issues in gen-
eral and in protecting the interests of recreational fishermen in
particular. This is a report of the results of a mail survey of 559
randomly-selected members in the Houston-Galveston area.
Most of the respondents were male, middle-aged fishermen
who held professional-technical occupations and had family
incomes of more than $40,000 per year. Virtually all were active
fishermen who fished an average of 37 days a year. When asked
their reasons for fishing, members reported that “the opportu-
nity to escape the daily routine by relaxing outdoors” and “to
seek the challenge and sport of fishing” were paramount, Mem-
bers exhibited a pattern of enhanced involvement in fishing
through magazines, club membership, tournament participa-
tion, boat ownership and high self-reported skill and catch
levels. In addition, a majority supported a variety of fishery
conservation options, even if it required self-sacrifice in the
form of reduced catch or increased fees.

Information and Data Needs for Marine Recreational Fisher-
ies Development in the Caribbean. Robert Ditton. In Proceed-
ings of the Gulf and Caribbean Fisheries Institute 35th Annual
Session, November 1982. pp. 144-151, 2 figures. $1. TAMU-SG-
84-808.

This paper defines marine recreational fisheries develop-
ment, discusses its objectives and enumerates data and infor-
mation needs for achieving these objectives in a systematic
fashion in the Caribbean. In addition to an integrated knowl-
edge of technical information, a case is made for a catalyst or
“middleman” to stimulate developmentactivities. This catalyst
should have a good understanding of how government works
if information and data are to be used in support of public and
private marine recreational fisheries development efforts.

1984-85

1983 Texas International Fishing Tournament: An Analysis of
Participants’ Characteristics, Attitudes and Expenditures.
Robert B. Ditton and David K. Loomis. April 1985.62 pages, 36
tables, 2 figures, 4 appendices. $3. TAMU-5G-85-202. NTIS-
PB-85-220-259/AS.

This report represents the first economic impact study of a
saltwater fishing tournament in Texas. It identifies the expendi-
tures and economic impacts resulting from the 1983 Texas
International Fishing Tournament (TIFT) and describes the
socio-economic characteristics of tournament fishermen. The
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45th TIFT, held August 3-7, at South Padre Island, Texas,
attracted 446 competitors and produced significant impacts for
the South Padre Island area and Cameron County.

1985-86

1984 Deep Sea Roundup: An Analysis of Participants’ Charac-
teristics, Attitudes and Expenditures. Robert B. Ditton and
Lynn A. Arneson. January 1986. 107 pages, 3 figures, 75 tables.
35. TAMU-5G-86-203.

The 49th Annual Deep Sea Roundup was July 9-13, 1984, at
Port Aransas, Texas, and attracted 451 fishermen. A mail survey
was conducted following the tournament to assess the event’s
impact on the local economy. Results indicate that the tourna-
ment was economically successful in that it produced substan-
tial impacts, primarily in Nueces County, but also, to a lesser
degree, statewide, Non-residents spent more than $285,000,
resulting in an economic impact of about $333,750. Additional
impacts can be seenif one also considers that the majority of the
$20,980 collected as registration fees was spent locally for enter-
tainment, advertising and printing services.

12-Pound Test: One Dozen Checkpoints for Avoiding Snags
in Your Fishing Tournament. Willie Younger. 2 pages. TAMU-
5G-86-502.

Whether it is the club’s annual fishing tournament, or one
organized from scratch, proper planning and preparation on
the director’s part will make for a well-run event that provides
hours of excitement and enjoyment for sponsors as well as
participants. This checklist alerts tournament directors to criti-
cal areas of organization, and helps them avoid problems that
could quickly ruin the tournament’s reputation.

Keeping Fish “Tournament Fresh.” Mel Russell. 2 pages.
TAMU-5G-86-504.

A marine advisory bulletin primarily intended for tourna-
ment fishermen, this publication outlines the best ways to keep
fish fresh aboard a boat when offshore for several days, Because
many tournaments now require entry fish tobe ina fresh, edible
condition, this fact sheet includes compliance techniques and
explains how freshness tests are administered. It also lists the
properties of freshness typically sought by tournament judges.

Measuring the Impact of the Ixtoc I Oil Spill on Visitation at
Three Texas Public Coastal Parks. Freeman, Hollin, Ditton.
Coastal Zone Management Journal Vol. 13, No. 2:177-201,1985. $1.
TAMU-5G-86-810.

In August 1979, tar balls and oil slicks from the world’s
largest oil spill (Ixtoc I) washed ashore on the lower Texas coast,
Data on public visitation to three beach parks (Padre Island
National Seashore, Padre Balli County Park, and Port Aransas
County Park) from 1977 to 1982 were examined using time
series intervention analysis. For each of the three sites, three
events (gas price, gas availability, and the Ixtoc 1 oil spill) were
modeled, entered into the time series analysis, and tested for
their effect. When the oil spill mode] was tested with the
visitation data, no significant decrease in visitation was demon-
strated at any of the three sites. No long-term (nine months)
impact on visitation was evident either. Reduced gas availabil-
ity was associated with a significant decrease in visitation at
Padre Island and Padre Balli parks.

*Examining the Business Turnover in the Texas Charter Boat
Fishing Industry. Ditton, Loomis. Marine Fisheries Review, 47
(1), 1985. pp. 4347. $1. TAMU-5G-86-811.

This paper used data collected at two points in time to
address the extent of tumover in the Texas charter boat industry
between 1975 and 1980. If it is assumed that the best predictor
of the future is the recent past, then a knowledge of trends
cannot only lead to a better understanding of the phenomena,
but also provide managerially useful information.

Framework for Understanding the Consumptive Orientation
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of Recreational Fishermen. Fedler, Ditton. Environmental Man-
agement, Vol.10,No. 2, pp. 221-227,1986.$1. TAMU-SG-86-818.

Fishermen were aggregated into high-, mid-, and low-con-
sumptive groups according to the importance they placed on
catching fish. Analysis of variance indicated that each con-
sumptive group was unique intheimportanceit placed on other
fish-related variables. Low-consumptive fishermen rated most
other aspects of the fishing experience, such as interacting with
nature, relaxation, and escaping the daily routine, more impor-
tant than did high-consumptive fishermen. Low-consumptive
fishermen also fished more frequently and were generally more
satisfied with their most recent fishing trip than were high-
consumptive-oriented fishermen. The three groups can be
viewed as different fishing constituencies. By understanding
their characteristics, we can gain additional insights into the
impacts of management decisions on recreational fishermen
and their experiences,

1987-88

1985 Hall of Fame Fishing Tournament: An Analysis of the
Participants Characteristics, Attitudes, and Expenditures.
Robert B. Ditton and David K. Loomis. 58 pages. $5.TAMU-SG-
88-201.

The13thannual Hall of Fame Saltwater Fishing Tournament
was held May 18 through May 26, 1985, in Galveston, Tex., and
attracted 261 participants. A mail survey was conducted follow-
ing the tournament to assess the event’s impact on the local
economy. The survey’s overall response rate was 73.7 percent.
Total direct purchases associated with the tournament were
estimated at $76,000, excluding tournament fees(an additional
$6,600). Because there was only one out-of-state participant, no
meaningful statewide economic benefits were realized. Ap-
proximately $21,600 was spent by out-of-county Texas resi-
dents, resulting a local economicimpactof $43,000 for Galveston
County. Unlike other tournaments, the benefits were dispersed
across a number of economic sectors. A comparison with other
studies of Texas tournaments showed the Hall of Fame to be
relatively small with limited daily expenditures, and that it
produced minimal economic impacts for the local economy.

Sport Shrimp Trawling . Gary Graham. November 1987. 5
pages. Single copies free. TAMU-SG-88-503,

Sport shrimp trawling has long been an important recre-
ational activity along the Texas Coast. Besides furnishing fresh
shrimp for the table or lively bait, sport shrimping can provide
numerous hours of recreation. For a fisherman who owns a
boat, sport shrimping is not expensive. A shrimp trawl that
meets legal specifications can be purchased at many net shops
orcommercial fishing supply houseand at some sporting goods
stores. The cost of the trawl, otter doors and tow lines ran;
from $150 to $250, depending on the size of the trawl. This
pamphlet offers advice on rigging, modifying and setting the
trawl, adjusting the door, and repairing the net.

Tackling Tournaments: The Saltwater Tournament Director's
Guide. Rhonda Snider and Mel Russell, co-editors. 1987 162
pages. $15. TAMU-5G-603,

About 600 saltwater fishing tournaments are held annually;
although not without detractors, they have become increas-
ingly important to local economies. There is room for improve-
ment in even the best-run existing tournaments, and lots to
consider for those planning to start a tournament. This book
should be of benefit in both situations. Individual chapters
address setting objectives, types of tournaments, organization
concerns, financing promotion, management, and follow-up
evaluation.

Analysis of Motive and Participation Differences Between
Saltwater Sportand Tournament Fishermen. D.K. Loomis and
R.B. Ditton. 1987. In North American Journal of Fisheries Manage-
ment, 7. 482-487. TAMU-SG-88-810.
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Numerous descriptive studies of fishermen have been con-
ducted. Motives, attitudes, and behavior of fishermen have
been examined. These studies have confirmed the nonexistence
of the “average” fisherman. They disclosed, instead, consider-
able diversity between and among fishermen and their activi-
ties. Few studies, however, have focused on this diversity,
despitean emerging literature indicating fisherman diversity to
be an important concern for fishery managers in allocating
resourcesamong competing interests. We empirically tested for
and examined differences in motivation between Texas saltwa-
ter sport anglers and saltwater tournament fishermen, particu-
larly those differences in measures of catch-related and non-
catch motivation. Tournament fishermen rated the importance
of catch-related motives significantly higher than did sport
fishermen. Both groups rated equally high the importance
attached to non-catch motives as reasons for fishing. Tourna-
ment fishermen considered themselves more skilled, believed
they caught more fish, put more of their effort into fishing for a
particular species and fished more frequently than sport fisher-
men. This distinction between the two groups of fishermen has
implications for fisheries managers because tournament fisher-
men and sport fishermen likely will respond differently to
various policy changes, particularly those changes related to a
reduction in permissible catch.

1989-90

*Technique for Projecting the Future Growth and Distribu-
tion of Marine Recreational Fishing Demand. David K. Loomis
and Robert B. Ditton. 1988. North American Journal of Fisheries
Management. 8: 259-263. TAMU-5G-90-821.

Using data from the 1980 U.S. National Survey of Fishing,
Hunting and Wildlife Associated Recreation, we develop a
technique for estimating marine recreational fishing demand
and demonstrate it with data for Texas saltwater fishermen. We
show how current and future demand for recreational fishing is
distributed by age and how this distribution will change over
time. By segmenting the population of saltwater fishermen by
age cohort, we can account for different annual rates of fishing
exhibited by age-groups, as well as for a population age distri-
bution that will shift over time. Each year, different age cohorts
account for different proportions of total demand in Texas.
Demand projections prepared for 1990, 2000, and 2025 showed
differences in both total demand and its distribution by age
cohort. As total demand continues to grow, its distribution by
age cohort will shift. As the statewide population ages, greater
proportions of total demand will be generated by fishermen in
older age cohorts. Fisheries managers should take changes in
the age distribution of fishermen into account, because the
values placed on the fishing experience may change with par-
ticipant age.

1990-91

Demographics, Participation, Attitudes, Expenditures, and
Management Preferences of Texas Saltwater Anglers, 1986.
R.B. Ditton, D.K. Loomis, A.D. Risenhoover, S. Choi, M.F.
Osborn, J. Clark, R. Riechers,and G.C. Matlock. Texas Parks and
Wildlife Department Management Data Series, No. 18, 1990.
TAMU-8G-91-807,

Anglers who purchased a Texas saltwater fishing stamp
during its first year of issuance between January 1 and July 31,
1986, were sent a mail survey inquiring about their general
demographics, attitudes toward management tools, fishing
motivations, species preferences and annual expenditures. Two-
thirds of Texas saltwater anglers responding were residents of
Texas coastal counties. Nearly 45 percent have been fishing in
saltwater for over 20 years. Most (44 percent) fished in saltwater
13 or fewer days the previous year. About 15 percent of anglers
reported fishing outside of Texas. Anglers were supportive of
stocking fish in saltwater and minimum size limits as manage-
ment tools and were most opposed to “slot limits” and the
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prohibition of certain types of bait. “For relaxation,” “To be
outdoors,” and “To get away from the regular routine” were
ranked as the most important reasons for fishing; “Obtaining a
trophy fish” and winning a trophy were ranked as least impor-
tant. Anglers agreed with the phrases “I usually eat the fish |
catch” and “Tlike to fish where there are several kinds of fish to
catch” and disagreed most with “I want to keep all the fish 1
catch” and "I usually give away the fish I catch.” Spotted
seatrout (Cynoscion nebulosus), red drum (Scigenops ocellatus),
and flounder (Paralichthys lethostigma or P. albiqutta) were the
most sought fishes by Texas saltwater anglers. Most saltwater
fishing items bought by respondents were purchased in Texas
and used predominantly for saltwater fishing, On average,
Texas anglers spent approximately $1,500/year in Texas for
saltwater fishing gear and equipment.

1991-92

*Community-Tourism Ties. Wesley S. Roehl, Robert B. Ditton
and Daniel R. Fesenmaier. 1991. Annals of Tourism Research. 16:
505-513. TAMU-SG-92-809.

Many small tourism firms lack the resources to create con-
sumerawareness and must depend upon other organizationsto
provide consumer information. In order to examine this rela-
tionship, consumer information on charter and head boat fish-
ing opportunities was requested from coastal chambers of
commerce and tourism bureaus in Texas. Analysis of these
materials indicated that responding and nonresponding orga-
nizatiens could not be differentiated using measure of local
tourism economic importance and that some of the communi-
ties most dependent on tourism were not portrayed as attractive
destinations. An area-wide strategy rather than a focus on a
single community was suggested to increase attractiveness.

Homogeneity Across Mail Survey Waves; A Replicated Study.
Seungdam Choi, Robert B. Ditton and Gary C. Matlock. 1992.
Journal of Leisure Research. 24(1): 79-85. TAMU-5G-92-815.

Degree of homogeneity within a target population has been
suggested as one criterion for determining the need for follow-
up efforts in a mail survey. Previous studies of respondent
group differences are insufficient for making generalizations
regarding population homogeneity. Each study deals with a
different population, activity or setof variables. Replicated data
from three mail surveys of anglers were used to investigate the
homogeneity of that population and to provide further support
for generalizations. Significant differences were found across
three respondent groups on most of the 11 variables studied.
These included angler motivations, attitudes, information
sources, management preferences, years of fishing experience,
fishing frequency, perceived fishing ability, annual expendi-
ture for tackle and age. Angler survey respondent groups were
generally homogeneous with respect to gender and income. In
addition to providing support for using follow-up procedures
in statewide surveys of recreation fishing participants, results
provide some empirical clues to understanding the conditions
under which population homogeneity exists.

Recreation Specialization: Re-conceptualization from a So-
cial Worlds Perspective. Robert B. Ditton, David K. Loomis and
Seungdam Choi. 1992. Journal of Leisure Research. 24(1): 33-51.
TAMU-5G-92-816.

This paper initiated development of a theory of recreation
specialization from a social worlds perspective and provided
empirical testing for some of the stated propositions. Recreation
specialization was re-conceptualized as 1) a process by which
recreation social worlds and subworlds segment and intersect
into new recreation subworlds and 2) the subsequent ordered
arrangement of these subworlds and their members along a
continuum. At one end of the continuum is the least specialized
subworld and its members and at the other end is the most
specialized subworld and its members. A series of eight propo-
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sitions which linked specialization with elements of social
worlds and the grevious work of Bryan (1977) were stated.
Empirical hypothesis tests regarding group differences in re-
source dependency, level of mediated interaction and impor-
tance attached to activity-specific and non activity-specific ele-
ments of the recreation experience provided strong support for
three of the propositions of the conceptual framework. Al-
though initial efforts at theory development were supported,
much conceptual and empirical work remains. This paper pro-
vides a starting point for a focused line of recreation specializa-
tion research.
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1969-70

*Texas Studies the Ocean. October1969. 15 pages. TAMU-SG~
70-101.

Brochure containing information on the elements of Texas
A&M University which are involved in marine resource and
oceanographic activities. General information on Oceanogra-
phy, Sea Grant, Galveston Marine Laboratory, the Mitchell
Campus, various engineering programs and other supporting
activities at Texas A&M.

*Bibliography on Dredging. John B. Herbich and R.H. Snider.
September 1969. 20 pages. TAMU-5G-70-203. NTIS-PB-188-
109.

Contains 238 entries by author and isdivided into five _lParts:
Dredge Pumps; Dredging Vessels;Ocean Mining; Pipeline Trans-
port; Miscellaneous References. Additional references have
been added as an Appendix.

*Annotated Bibliography of Resources Use: Texas Gulf Coast.
Clare A. Gunn, November 1969, 20 pages. TAMU-SG-70-204,
NTIS-PB-189-730.

Compiled by theCoastal Study Committeeand the Texas Sea
Grant Program. A comprehensive annotated bibliography on
the Texas coastal zone describing the present state of knowl-
edge in Texas marine resources and coastal zone development.
Identifies current and past studies about the coastal zone,
listings of many marine authors, an estuarine list, resource list
and title word list.

1970-71

*Infectious Diseases and Host Response of Marine Fish: A
Partially Annotated Bibliography. October 1970. 104 pages. $3.
TAMU-SG-71-401. NTIS-PB-196-970.

A bibliography of diseases of marine fish. It is intended as a
ready source of reference for other investigations.

*Marine Resources Capabilities in Texas: Directory of Person-
nel in Educational Institutions. Norman C. Whitehorn and
Eugene B. Smith (comp.). July 1971. 221 pages. TAMU-SG-71-
602. NTIS-COM-71-00909.

This directory identifies personnel in Texas education insti-
tutions possessing expertise in marine-related activities. The
directory includes alphabetical, detailed personnel, organiza-
tional, resource specialty and expertise listings.

1971-72

*Marine Resources Capabilities in Texas: Directory of Person-
nel in Government Agencies. Norman C. Whitehorn (comp.).
February 1972.97 pages. $3. TAMU-SG-72-602. NTIS-COM-
72-10673.

A supplement to the July, 1971 publication Directory of Per-
sonnel in Educational Institutions, this directory contains 105
names and identifications of personnel possessing expertise in
marine-related activities in 11 state agencies and 12 federal
agencies in Texas.

*Marine Resources Capabilities in Texas: Directory of Facili-

ties. Norman C. Whitehorn (comp.). May 1972. 59 pages. $3.
TAMU-SG-72-603.

This directory, the third in the series, Marine Resource Capa-
bilities in Texas, lists and identifies those facilities in educational
institutions and government agencies whose sole use is to
support marineactivities in Texas. Included with photographic
documentation and 22 divisions and departments within 11
educational institutions; division of the U.S. Department of the
Army, Department of Commerce and Department of the Inte-
rior; and seven Texas Parks and Wildlife Department laborato-
Ties.

*Marine Resources Capabilities in Texas: Directory of Person-
nel In Educational Institutions. Norman C. Whitehorn {(comp.).
June 1972.191 pages. $3. TAMU-SG-72-604. NTIS-COM-72-
10822.

Printed as an updated revision of the 1971 directory, this
listing has been prepared to identify personnel in Texas educa-
tional institutions possessing expertise in the many diverse
fields of marine-related activities.

1973-74

A Bibliography of Offshore Pipeline Literature. N.W. Lai, S.].
Campbell, RF. Dominguez and W.A. Dunlap. June 1973. 127
pages. $3. TAMU-SG-74-206. NTIS-COM-74-11387/AS.

This bibliography is an up-to-date collection of available
literature pertainin%‘to offshore pipelines. Articles are listed by
subject matter in the key-word index and under names of
authors in the author index. A general index also is included
where articles’ sources can be found.

1974-75

Bibliography of Maritime and Naval History Periodical Ar-
ticles Published 1972-73, Charles R. Schultz. August 1974. 56
pages. $3. TAMU-SG-75-601. NTIS-COM-75-11775/AS.
This bibliography lists articles that appeared in 1972-73 and
a few entries from 1971, Items are arranged by subject into 17
categoriesincluding exploration, navigation, cartography, mer-
chant shipping, inland navigation, ship-building, mantimelaw,
small craft, fisheries, naval history, marine art and pleasure
boating. Author, subject and vessel indices are provided.

*Sea Grant Publications for the Offshore Industry. April 1975.
12 pages. TAMU-8G-75-605

More than 80 publications selected for their particular inter-
est to the offshore industry are listed and abstracted. Publica-
tions listed may be ordered from the originating Sea Grant
institutions.

1976-77

*Bibliography of Maritime and Naval History Periodical Ar-
ticles Published 1974-75. Charles R. Schultz and Pamela A.
McNutly. September 1976. 160 pages. TAMU-SG-77-601.
NTIS-PB-262-462/AS.

This bibliography, fourth in a continuing series, lists articles
that primarily appeared in 1974-75, and includes articles from
1972 and 1973 that were not accessible when the previous
volume was published. Items are arranged by subject into 17
categories including exploration, navigation, cartography, mer-
chant shipping, inland navigation, shipbuilding, maritime law,
small craft, fisheries, naval history, marine art and pleasure
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boating. Author, subject and vessel indices are provided.

*Sea Grant Publications for the Offshore Industry. April 1977.
14 pages. TAMU-5G~77-604.

The 104 publications listed in this annotated bibliography
were selected for inclusion by Sea Grant programs around the
country for their particular interest to the offshore industry.
They are grouped under the following categories: Coastal Man-
agement, Economic Analysis, Environment Assessment, Envi-
ronmental Impact, Interdisciplinary Studies, Manpower/Train-
ing, Mariculture, Ocean Law, Ocean Mining, Pipelines, Power
Plants in the Coastal Zone, Sediment Studies, Shoreline Pro-
cesses and Transportation. Order forms are included.

1978-79

Bibliography of Maritime and Naval History Periodical Ar-
ticles Published 1976-77. Charles R. Schultz. February 1979. 90
pages. $4. TAMU-SG-79-607, NTIS-PB-295-539/AS.
Thiscompilationisbased on holdingsat Texas A&M Univer-
sity and a search of two historical data bases - America: History
and Life and Historical Abstracts. The bibliography lists articles
published in 1976-77. The items are arranged by subject into 17
categories, including navigation, shipbuilding, maritime law,
small craft, fisheries, naval history, marine art and pleasure
boating. Author, subject and vessel indices are provided.

*Texas A&M University Sea Grant Publications for the Off-
shore Industry. April 1979. TAMU-8G-79-609.

This booklet is a comprehensive listing of more than 40
publications related to the offshore industry that have been
produced by the Texas A&M University Sea Grant Program
since 1972. An abstract of eachisincluded. Topics range fromcil
spills and marineinsurancetoenvironmentand pregnant women
divers. Information on ordering the publications also is in-
cluded.

1982-83

Bibliography of Maritime and Naval History Periodical Ar-
ticles Published 1978-79 with Cumulative Indices for 1970-79.
Charles R. Schultz (comp.). September 1982. 238 pages. $5.
TAMU-5G-83-602. NTIS-PB-83-119-123.

This compilation is the sixth published, completing the first
decadeofthebibliography. Listings arearranged by subjectinto
17 categories, including exploration, navigation, cartography,
merchant shipping, inland navigation, ship building, maritime
law, small craft, fisheries, naval history, marineartand pleasure
boating. Author, subject and vessel indices are provided. As an
indicator of the end of a decade, this volume also includes
cumulative author, vessel and subject indices for 1970-79. The
entries have been compiled from holdings of the Texas A&M
University Library, and from computer searches of America:
History and Life and Historical Abstracts.

Computer-Accessible Annotated Bibliography of the Corpus
Christi Bay Estuary. R. Warren Flint. April 1983. 280 pages. $5.
TAMU-5G-83-605, NTIS-PB-83-204-842.

The Corpus Christi Bay system is one of Texas” major estuar-
ies, with a surface area of almost 600 square kilometers of water,
grass beds, tidal flats and salt marshes. Unlike most U.S. estuar-
ies, the Corpus Christi system is located in a semi-arid climate,
one that receives less than 70 em of rain annually. Evaporation
exceeds precipitation, causing the water to be hypersaline.
Droughts, floods and hurricanes cause continual environmen-
tal variation, and the estuary is compartmentalized into several
bodies of water with different hydrological and sedimentary
regimes. Recent changes have been associated with human
activity in the area, such as dredging, shipping, sewage dis-
posal, filling of wetlands, and energy exploration. This anno-
tated bibliography compiles citations of publications relating to
the physics, chemistry, biology and sociology of the Bay system,
information that will be useful to those who study the ecology
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and dynamics of the Bay and the effects of development on the
system and the area. A list of key words directs the user to
citations by subject area.

1987-88

Galveston Bay: Issues, Resources, Status, and Management.
1989. U.S. Department of Commerce National Oceanic and
Atmospheric Administration Estuary-of-the-Month Seminar
Proceedings. 114 pages. TAMU-SG-88-115.

A seminar on Galveston Bay, held March 14, 1988, at the U.S.
Department of Commerce in Washington, D.C,, is reproduced.
The National Oceanic and Atmospheric Administration spon-
sored the seminar as a part of its continuing series of “Estuary-
of-the-Month” Seminars, held with the objective of bringing to
public attention important research and management issues of
the nation’s estuaries. The pa include historical and scien-
tific overviews of the bay area, followed by an examination of
management issues by scientists and research managers in-
volved in Galveston Bay.

*National Undersea Research Program Report. Amy Broussard
(editor). TAMU-5G-88-602.

The National Undersea Research Program requested a docu-
ment outlining its program objectives and long-range plans.
The policymaking panel stressed the need for a comprehensive
research and exploratory program into the three-dimensional
structure of the global ocean. Succeeding chapters detail the
major issues and trends within each of five principal ocean
science subject areas—biological productivity and living re-
sources, ocean lithosphere and mineral resources, pathways
and fate of materials in the ocean, coastal ocean and estuarine
processes, and global oceanic and climatic processes. Therealso
isadiscussion of major researchquestions and programempha-
ses, the role of undersea research tools and techniques, and,
more specifically, the requirements for research, manpower
and hardware associated with that role.

1991-92

Gulf of Mexico Oyster Bibliography. Thomas M. Soniat, James
D. Simons and Eric N. Powell. 1992, Texas A&M University Sea
Grant College Program. 59 p. $5. TAMU-SG-92-602.

This bibliography assembles, documents, records and orga-
nizes the extensive oyster literature from the Gulf of Mexico.
The publication is restricted to work on Crassostrea virginica
conducted on the Gulf coast of the United States. It developed
from a project funded by the Galveston Bay Foundation to
assemble the oyster literature of Galveston Bay. It is intended
for fisheries managers, resource economists, government regu-
lators, oyster biologists and oystermen. The titles are arranged
alphabetically and indexed geographically (by state) and by
subject matter.
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1969-70

*The Legal-Administrative View.June 1970.16 pages. TAMU-
SG-70-112. NTIS-PB-195-079.

Summary and consensus statements from a Sea Grant work-
shop directed toward the identification of problems and pro-
grams foreffectivedevelopment of the state’s marineresources.
Recommendations and conclusions are given.

*The Gulf States’ Rolein the Coastal Zone. Ray Lemmon. May
1970. 13 pages. TAMU-SG-70-302.

Text of the speech by Representative Ray Lemmon, Chair-
man, House Interim Study Committee on Oceanography, State
of Texas, delivered April 22, 1970 at the opening general session
of the Offshore Technology Conference, Albert Thomas Con-
vention Center, Houston, Texas.

*Political Consideration in the Management of the Coastal
Zone. Gus F. Mutscher. August 1970. 6 pages. TAMU-5G-70-
303.

Text of the speech by the Honorable Gus F. Mutscher, Speaker
of the House of Representatives, State of Texas, delivered June
8, 1970, as the banquet address for the symposium Management
Systems for the Resources of the Coastal Zone held at Charleston,
South Carolina, and sponsored jointly by Clemson University
and the Agricultural Policy Institute of North Carolina State
University at Raleigh, in cooperation with the South Carolina
Water Resources Commission and the South Carolina Wildlife
Resources Commission. This paper will also appear in the
proceedings of that symposium.

1970-71

Coastal Land Resources Conference Proceedings. September
1970. 111 pages. TAMU-SG-71-101. NTIS-COM-71-00726.

This proceedings is an overview by scientists and govern-
ment specialists of activities, problems and opportunities asso-
ciated with the Texas coastal areas. Itincludes reportson coastal
land utilization, shrimp mariculture, waterfowl management
and harvesting, coastal mosquito control, coastal industrial
development, beef cattle production along the Gulf coast, eco-
nomic impact of recreation, coastal water quality, the Coastal
Rescurces Management Program of Texas, the coastal interface,
catfish culture and the role of the Sea Grant Program in coastal
development.

*Goals for Texas in the Coastal Zoneand the Sea.January 1971.
20 pages. TAMU-$G-71-102. NTIS-COM-71-00239,

The Governor’s Advisory Committee planned a program at
which ideas could beexchanged on the goals of coastal manage-
ment in Texas. The Sea Grant Program at Texas A&M Univer-
sity worked at single-purpose workshops to produce needed
information for the conference members. In six workshops,
possibleresearch needs and assessment of governmental mecha-
nisms for coordinating and simplifying work in thecoastal zone
were formulated. Five broad topics formed the nucleus of the
meeting - coastal zone development, natural resources—fisher-
ies, natural resources—minerals, science engineering educa-
tionand coastal zone management. Recommendations for goals
for Texas' coastal zone are contained in this report.

*Report of the Interim Study Committee of Oceanography.
Ray Lemmon (chairman). February 1971. 22 pages. TAMU-
5G-71-105. NTIS-COM-71-00492,

The Interim Study Committee on Oceanography, chaired by
Rep. Ray Lemmon of Houston, was created to investigate
marine-related activities in Texas. Results of these investiga-
tions are reported here, including recommendations for the
state to create a Texas Council on Marine-Related Affairs to
provide the Legislature, the Governor and the people of Texas
with a source of experienced judgment and expert advice.

The Estuarine Zone: Uses and Concems. Johnie H. Crance.
December 1971. 14 pages. TAMU-SG-71-108. NTIS-COM-
72-10110,

Texas’ 1,000 miles of estuarine zone shoreline are examined
for their uses and concerns. Biological characteristics are de-
scribed, as well as problems affecting estuarine zones. A se-
lected bibliography on estuaries is also included.

*Sea LawProgram Underway at University of Houston. Eliezer
Ereli. February 1971. 2 pages. TAMU-8G-71-502.

The program of marine law instruction and research being
conducted with Sea Grantsupportatthe University of Houston's
Bates College of Law is discussed. Major topics of the bulletin
include law and ad ministration of the coastal zone, the Institute
for Coastal and Marine Law, regional cooperation and curricu-
lum development.

1972-73

*Port Planning—Local, State of Federal? Daniel M. Bragg.

August 1973. 4 pages. TAMU-SG-73-506.

Due toexpanding industrialization of the Texas Gulf Region,

pressure to implement port planning ona coordinated regional
basis is increasing. This bulletin discusses current and future
trends in such planning and considers the issue of planning
responsibility,
RecentFederal Legislation Significantin Environmental Plan-
ning Programs of the State of Texas. Reginald Hirsch, Carl
Everettand Carol Dinkins. February1973. 19 pages. $2. TAMU-
S$G~73-602 NTIS-COM-73-10617,

Provisions and effects of important recently enacted federal
statutes affecting Texas’ environmental plans and programs are
summarized in this handbook. Subjects of 1972 acts discussed
included ports and waterway safety, water pollution control,
environmental pesticide control, marine protection, research
and sanctuaries, noise control and coastal zone management.

*Legal Assurance of Adequate Flows of Fresh Water into
Texas Bays and Estuaries to Maintain Proper Salinity Levels.
Corwin W. Johnson. March 1973. 43 pages. TAMU-5G-73-604.

Issues discussed in this publication include water rights for
estuarine protection, riparian rights, the public trust,
appropriative rights, licensing of dams and other water projects
and planning of water development projects.

*Texas Navigation Districts and Regional Planning in the
Texas Gulf Coast Area. G. Sidney Buchanan. March 1973. 65
pages. TAMU-SG-73-605. NTIS-COM-73-11308.

This booklet discusses the role of navigation districts in
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terms of regional land use and environmental control planning.
Four major areas are considered: the status of navigation dis-
tricts under Texas law, areas of concurrent federal and naviga-
tion district activities, the relationship of navigation districts to
problems of environmental control and specific policy recom-
mendations concerning the future of navigation districts.

*Comparative Aspects of Coastal Zone Management: Back-
ground Information on the Law of Texas and Other States in
View of the Coastal Zone Management Act of 1972, Carol
Dinkins. August 1973. 38 pages. TAMU-SG-73-607. NTIS-
COM-73-11512/AS.

This report provides common law and statutory law back-
ground material to aid the development of a comprehensive
coastal zone management plan for Texas. Legislative actions
pertinent to the Texas Coastal Zone are discussed, other states’
coastal resources management selutionsare reviewed and eight
appendices provide extensive research references.

1973-74

Resource Evaluation Studies on the Matagorda Bay Area,
Texas. Wayne Ahr, James Daubenspeck, Harold W. Harry,
Barry Holliday, Thomas C. Littleton, John Miloy and Larry
Vetter. September 1973. 161 pages. $3. TAMU-SG-74-204.
NTIS-COM-74-11706/AS.

Investigations by four research teams designed to help de-
velop an information base for coastal zone management deci-
sions are described in this report. Areas investigated are: bay
circulation, chlorinated hydrocarbons in bay sediments, skel-
etal remains of microfossils as environmental indicators and
economic analysis of the Matagorda Bay region.

1980-81

Survey of the Steamboat Black Cloud. Robert M. Adams et al.
October 1980. 47 pages, 15 figures, 4 photographs. $3. TAMU-
S$G-81-201. NT1S-PB-81-140-998.

A survey of the submerged steamboat Black Cloud was
conducted by the students and staff of the nautical archeology
program at Texas A&M University in response to efforts and
suggestions by historians and citizens of Li , Texas. The
sidewheel steamboat, which had been abandoned in 1873 in the
Trinity River, Texas, was rediscovered in 1965. The purpose of
the survey was to give students field experience in locating and
defining the limits of wreckage and plotting their findings on a
map. This report contains a historical review of the Black Cloud,
descriptions and drawings of hull remains, and a reconstruction
of the paddlewheel from artifact fragments. Also included is a
catalog of artifacts recovered from the site, an analysis of their
condition and conservation measures taken, and recommenda-
tions for further study.

The Law of the Sea Treaty and the United States. Elizabeth L.
Carnahan and Lauriston K. King. 1981, revised 1983. 12 pages,
4 illustrations, 3 photographs. TAMU-SG-81-506.

This fact sheet traces the history of the international negotia-
tions through the United States’ decision not to ratify the Law of
the Sea Treaty in December 1982, It reviews the key features of
the treaty signed by 117 nations, the events leading to the U.S.
rejection of the convention and several areas of uncertainty
created by the United States’ action.

The Coastal Upwelling Ecosystems Analysis Program as an
Experience in Intemational Cooperation. Lauriston R. King. In
Ocean Development and International Law Journal 9:269-288.1981.
20 pages, 4 figures. $1. TAMU-SG-81-823.

The Coastal Upwhelling Ecosystems Analysis {CUEA)
Project, the major effort in the Living Resources part of the
United States Program for the International Decade of Ocean
Exploration (IDOE), included a variety of approaches to the
international involvement. Escalating cost, expanded geographi-
cal scope, and increasing insistence en coastal state participa-
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tion in research projects off foreign shores heighten the likeli-
hood that similar large-scale, long-term research efforts will
require particular attention to international cooperation and
collaboration. A look at the international aspects of CUEA is
timely and instructive. This discussion reviews thebackground
to the upwhelling project, the nature of internaticonal involve-
ment, and closes with some observations about the require-
ments for similar projects in the future.

1983-84

*1984 Year of the Ocean (poster). January 1984, 18" x 24",
TAMU-SG-84-111.

This full-color poster commemorates the Year of the Ocean
observance in 1984. It features a watercolor of the ocean by artist
Jim Raatz framed in a solid black border, and the theme, “The
Ocean ... America's heritage ... American’s future.”

1984-85

*Estuarine Management - the Integrated Picture. R. Warren
Flint. In The Biosphere: Problems and Solutions, T.N. Vezirogly,
ed., (Amsterdam: Elsevier Science Publishers, 1984}, pp. 387-
406. TAMU-5G-85-812.

The management of the Gulf coast estuaries is becoming
more important every day because of the “sunbelt” population
growth and corresponding increased conflict between user
needs and ecosystem health. There is a developing awareness
among both estuarine scientists and environmental managers
that these ecosystems do not necessarily function as dictated by
historical dogma. Consequently, a definite need exists to gen-
erate estuarine manhagement strategies that focus upenintegra-
tion of the complex interactions between biological, physical,
chemical, and geological processes within estuarine systems.
This integrative approach, creating a holistic picture of ecosys-
tem function, is the basis for developing predictive models that
will improve management decision-making concerning the
best uses and survival of estuaries as productive and valuable
resources. The combination of historical data of flora and fauna
standing stocks and recently collected data on interactive pro-
cesses for south Texas estuaries has provided an understanding
of how components of these estuaries interact and demon-
strated the utility of integrative to provide useable management
ecosystem function sound environmental management can be
performed that balances ecosystem preservation with societal
needs. The intent of this presentation was to demonstrate how
the aprlication of these strategies can be used to aid environ-
mental decision-makers in better solving such problems as
fishery maintenance, freshwater inflow regulation to estuaries,
and navigaiton dredging. The strategies included identifying
relationships between underlying forces that drive the estua-
rine systems and incorporating this information into a compos-
ite scheme of estuarine management. The ultimate goal is to use
the research from these various studies to provide a rallying
point for all regulating agencies faced with estuarine manage-
ment responsibilities to focus upon.

1985-86

*Coastal Resource Management: The Ecosystem Perspective.
R. Warren Flintand Richard D. Kalke. In Proceedings of the Fourth
Symposium on Coastal and Ocean Management. 1985. American
Society of Civil Engineers. pp. 1201-1214. TAMU-5G-86-828.

Ecologists often fail to realize the diversity of concerns that
must be incorporated into decision-making processes for the
efficient and cost-effective management of resources within our
large marine coastal ecosystems. There is a developing aware-
ness among environmental managers that these ecosystems do
not necessarily function as dictated by historical dogma. Con-
sequently, a definite need exists to generate coastal manage-
ment strategies that focus upon integration of the complex
interactions between biological, physical, chemical, and geo-
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logical processes within coastal systems. This integrative ap-

roach, creating a holistic picture of ecosystem function, is the

asis for developing predictive models that will improve man-
agement decision-making concerning the best uses and sur-
vival of productive and valuable coastal resources. The intent
of this presentation was to demonstrate how the integration of
interdisciplinary data from a south Texas estuary could be used
to aid environmental managers in better solving such problems
as fishery maintenance, freshwater inflow regulation. The
strategies described included identifying relationships between
underlying)forces that drivethe coastal systems and incorporat-
ing this information into a composite scheme of managernent.

1986-87

Proceedings of the National Conference on the States and the
Extended Territorial Sea, Lauriston R. King and Amy Broussard
(eds.) March 1987. 172 pages. $10. TAMU-SG-87-114.

One result of the long and intricate negotiations leading to
the United Nations Law of the Sea Treaty in late 1982 was a
growing international consensus on a 12-nautical mile territo-
rial sea. The U.S. refused to sign the treaty and has held firm to
its three-nautical mile territorial sea, the prospect of an ex-

anded territorial sea was left open as a result of President
Eeagan’s 1983 Proclamation of a 200-Mile Exclusive Economic
Zone for theU.S. Toexplorethis issue, the Texas A&M Sea Grant
Program and the Sea Grant Legal Network convened a National
Conference on the States and an Extended Territorial Sea in San
Antonio, Texas, on Dec. 9-11, 1985. This volume provides the
record of the presentations made at that Conference,

Science, Politics and the Sea Grant Program. Lauriston R.
King. Ocean Development and International Law, Vol. 17, No.1/2/
3, 1986. pp. 37-57. $1. TAMU-5G-87-802.

During its eighteen-year history of research, education, and
advisory activities, the National Sea Grant College Program has
played a distinctive role in the nation’s efforts to develop, use,
and manage its marine resources. The partnership between Sea
Grant universities, marine industries, and government agen-
cies has resulted in demonstrable scientific and economic
contributions. Despite these successes, the Reagan Ad ministra-
tion has proposed termination of the program and embroiled it
in a lengthy pelitical struggle for survival. Should Sea Grant
survive, its future success will depend increasingly on its ability
to support an expanded basic research program.

Ocean Resources and Intergovernmental Relations: The
Record to 1980. Maynard Silva and Lauriston King. In Ocean
Resources and L1.S. Intergovernmental Relations in the 1980s. Edited
by Maynard Silva. Chapter 3, 75-104. Westview Press, Boulder
and London, 1986. $1. TAMU-SG-87-833.

Ithas only been since thelate 1950s that issues concerning the
development, use and management of marine and coastal re-
sources have been perceived as deserving sustained national
policy attention. Not surprisingly, the character of relations
between and among state, federal and local governments was
determined farmore by a mix of political feasibility, perceptions
of the authority needed to get the job done, and the desires of
shifting coalitions of interest groups that by any comprehensive
philosophical concern for the distribution of power, authority
and competence in the federal system. This chapter briefly
reviews the nature of these relationships by describing the key
policies for fisheries, marine mammals, offshore hydrocarbons
and minerals, marine pollution, and coastal resource manage-
ment.

Marine Policy and the States. Lauriston R. King and Olson.
Coastal Zone ‘87, WW Div./ ASCE, Seattle, WA /May 26-29,1987.
pp. 793-803. $1. TAMU-5G-87-841.

Increased conflict between the states and federal govern-
ment overoffshoreactivities, cuts into federal support for ocean
programs, and the New Federalism rhetoric of the Reagan

*— Asterik indicates out-of-print

administration appeared to spur expanded state interest in
ocean policy. Based on a review of new items, journal articles,
and conversations with state ocean policymakers, it appears
that few states haveactually madefull-fledged effortstograpple
with marine policy issues raised by federal activities. Posing the
issue in terms of federal/state relations, however, obscures
another important change, namely the development of state
institutions for dealing with marine issues. Although these
institutions vary widely in their political influence and effec-
tiveness within different states, they have the potential to en-
hance the ability of the states to adapt to marine issues within
their own jurisdictions.

*Political Networks in the Policy Process: the Case of the
National Sea Grant College Program. Lauriston R. King, Shan-
non. Polity, Vol. XIX, No. 2, pp. 213-231. $1. TAMU-SG-87-845.

Professors King and Shannon offer a case study that de-
scribes the political life of a small distributive program in
marine research. They think it supports their argument that we
can anticipate the political process likely to surround different
policies by linking what a policy is su‘{)posed to do (regulate,
distribute, redistribute) with an identification of those affected
by it.

1987-88

*An Assessment of Beach Access and Management Issues on
Galveston Island. 1988. Valerie |. Gunter, Robert B. Ditton and
Steven G. Olson. In Coastal Management, 15: 247-260. TAMU-
S$G-88-804.

In Texas the public’s right of ingress and egress to the sand
Gulf-front beacEes is gua%anteed%fthe Texag?Open Beache'z
Act passed in 1959 by the state legislature. During the early
years of the Texas Open Beaches Act, most of the problems
centered around questions of the legality of public beach access.
Over the years, however, increases in coastal population and
recreation and tourism activity have shifted the focus of prob-
lems from simple access to the more complex arena of beach
management. The paper argues that policy-makers need to
broaden their focus from one of legal access to one that recog-
nizes that access by definition involves both the development
and management of facilities and services within social and
ecological boundaries. Based on personal interviews, this paper
looks at management decisions made on Galveston Island with
respect to public access and the provision of facilities and
services for public beach use. Management decisions are exam-
ined in the context of boundaries within which coastal manag-
ers must operate.

*Oceanographers and the U.S. Federal Patron: Perceptions of
Agency-University Relations.D.D. Palmer, L.R. Kingand W.W.
Shannon. 1988. In Social Studies of Science, 18: 73-90. TAMU-SG-
88-811.

The basic research ideal, with its emphasis on autonomy,
freedom, flexibility and peer governance, is acornerstone of the
traditional norms and values of the scientific community. Scien-
tists” attitudes toward government funding agencies and as-
sessments of their performance are influenced by the extent to
which agency programmes and practices reflect these basic
research ideals. This discussion, based on an extensive survey
and interview data with United States academic marine scien-
tists, examines the patterns of contacts between the scientists
and two kinds of federal funding agencies - one emphasizing
basic research (science-oriented), the other research required to
fulfil agency responsibilities (mission-oriented). The study ex-
amines marine scientists’ perceptions of the nature of working
relationships, experiences in agency contracts, and judgements
about the quality of agency-sponsored research. On each of
these dimensions academic marine scientists rate science-ori-
ented more favorably than those whose support is influenced
by their missions. Programme officers in the basic research
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agencies appear more likely to share the traditional norms of
science with their academic colleagues than those seeking to
meet the mission responsibilities of their agencies.

1988-89

*Everyone’s Trash Hurts Someone Sometime. Linda Maraniss
and Gary Graham. TAMU-5G-89-104.

Written from the premise that plastic of any type can cause
trouble for commercial fishermen, this eight-panel brochure
describes Annex V of the MARPOL treaty and outlines enforce-
ment procedures. The text uses quotes from Gulf fishermen
who have been impacted by plastic debris.

1989-90

Coasta] State Capacity for Marine Resource Management.
Lariston R.King and Steven G. Olson. 1988. Coastal Management.
16: 305-318. TAMU-SG-90-810.

Policies of the Reagan ad ministration appear to have stimu-
lated increased coastal state activities in marine resource man-
agement. This paper uses the notion of government capacity to
explore changes within these states. Capacity refers to the
institutional structure, expertise, and commitment of political
elites to deal with complex policy issues. Following a brief
review of institution-building within the states, North Carolina
and Texas are used to illustrate contrasting approaches to the
development of institutional capacity. Although mostacademic
attention has been devoted to national ocean policy and inter-
governmental relations, the states themselves are worthy sub-
jects for systematic analysis and comparison. Among the vari-
ables which might be addressed are state maritime history;
institutional frameworks for marine policy; attitudes and com-
mitments of elites toward ocean resources; the role of scientific
rationality in state decisionmaking; and the nature of state
political leadership.

*Mexican Shrimp, Texas Shrimpers and Maritime Conflict:
The Creation of a White Collar Crime. Ben M. Crouch. 9189.
Deviant Behavior. 10: 211-232, TAMU-SG-90-832.

Though not its specific intent, the 1981 amendment of the
Lacey Acttransformed atraditional practiceamong south Texas
shrimpers — fishing in Mexican waters — into a violation of
federal maritime law. Prior to the amendment this practice was
overlooked by U.S. authorities and only sporadically controlled
by Mexican authorities. Federal strategies for Lacey Act en-
forcement in the southern Guif of Mexico and shrimper reac-
tions to them led to an escalation of conflict between U.S.
fishermen and authorities. Drawing on official documents and
extensive interviews with both shrimpers and federal agents,
thefollowing analysis examines federal authority and shrimper
interaction over time and applies Turk’s theory of normative-
legal conflict to explain the course of that interaction.

1990-91

Economic Development and Local Governance of Galveston
Bay. P.F, Causey. Public Administration Program, Dept. of
Political Science, Texas A&M University, CollegeStation, Texas.
September, 1989. TAMU-SG-91-811.

The Galveston Bay system, comprising Galveston, Trinity,
East and West Bays and related estuaries, is the largest estuarine
system on the Texas coast. In recent years, this system has become
the latest focal point in the continuing battle over the uses and
needs of various interests for fresh water, land, and other natural
resources. As of December 7, 1987, there were over 600 local
governing entities within the four counties surrounding Galveston
Bay alone, not including school districts. The main purpose of this
study is to focus attention on Galveston Bay area local governing
entitiesand thosedutiesand actions which may affect theGalveston
Bay system, especially those referred to as ‘economic develop-
ment’ and those primarily directed at enhancing or protecting the
natural resources of the bay.
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Interest Groups and the Governance of Galveston Bay. C.E.
Hunt. Public Administration Program, Dept. of Political Sci-
ence, Texas A&M University, College Station, Texas. Septem-
ber, 1989. TAMU-5G-91-812.

A large number of political interest groups-organizations of
individuals which make demands upon governmental institu-
tions for particular policies and programs-are involved in
Galveston Bay issues and politics. Given their potential impor-
tance, an assessment of the role of these groups is essential if one
is to develop an adequate understanding of how the bay is
governed. The purpose of this paper is to describe and analyze
the activities of interest groups as they attempt to influence
public policy and management decisions which impact upon
Galveston Bay. Specifically, attention is directed at delineation
of the interest group population, the key tactics that interest
groups employ in attempting to influence by related policy
decisions, and an evaluation of interest group effectiveness.
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1969-70

University Guide to Diving Safety, William W. Schroeder and
William P. Fife. May 1970. 28 pages. $3. TAMU-SG-70-602,
NTIS-PB-102-343.

This guide is the result of the need to establish guidelines for
diving under the auspices of Texas A&M University. Much of
the contents have been taken from the University of California’s
“Guide for Diving “. It has been done in order that
reciprocity of diver certification might exist between the Uni-
versity of California System, the Texas A&M University Sys-
tem, and other universities and colleges that have similar pro-
grams.

1972-73

*Emergency Services for Boat Operators along the Texas Gulf
Coast. Norman C. Whitehorn and Ron Miori. April 1973. 100
pages.TAMU-SG-73-603.

Repair services, suppliers and emergency facilities at 19
locations along the 360-mile coast between Brownsville and
Port Arthurarelisted in this durable bound, 100-page directory.
Addresses, telephone numbers and radio call signals are pro-
vided.

1974-75
*Hurricanes on the Texas Coast. Walter K. Henry, Dennis M.
Driscolland J. Patrick McCormack. July 1975.48 pages. TAMU-

SG-75-504. Replaced by TAMU-SG-86-505.
1978-79

The Use of Non-Explosive Mixtures of Hydrogen and Oxygen
for Diving. William P. Fife. January 1979.96 pages. $5. TAMU-
S$G-79-201. NTIS-PB-297-068.

This report summarizes hydrogen-oxygen (hydrox) diving
done to date, and contains a detailed description of the tech-
niques which have been developed to conduct such diving in
the Texas A&M University hyperbaric laboratory. The animal
studies reported were supported by the Office of Naval Re-
search, and the human studies by the Texas A&M University
Sea Grant College Program.

*Susceptibility of Fetal Sheep to Acute Decompression Sick-
ness. W.P. Fite, C. Simmang and J.V. Kitzman. In Undersea
Biomedical Research, Vol. 5, No. 3 (1978). pp. 287-292. TAMU-
SG-79-801. NTIS-PB-295-198/AS.

Studies were conducted to determine the susceptibility of
the fetus to decompression sickness. Sheep were used because
fetal and maternal circulation of sheepand human placentas are
dynamically similar. Seven sheep that were within three weeks
of parturition were used. A Doppler ultrasonic transducer was
placed around an umbilical artery of the fetus in utero and the
electrical leads were exteriorized. Umbilical artery blood flow
could thus be monitored together with any bubbles appearing
in that part of the fetal circulation. Results of 17 dives showed
that exposing the mother to a 100-fsw, 25-min standard no-
decompression dive produced massive air emboli in the fetus,
though no bubbles were detected in the maternal circulation
either by Doppler or visual inspection. An 80-fsw dive for 40
min caused an occasional bubble to appear in the fetus. Sixty-

fsw dives for 60 and 70 min, respectively, did not produce
bubbles in the fetal circulation.

The Woman Diver. K.C. Smith. In NOAA Magazine, October
1978. Vol. 8, No. 4. 6 pages. $1. TAMU-SG-79-803. NTIS-PB-
294-231.

The growing number of female sport divers, scuba instruc-
tors, researchand commercial divers in this country has brought
to the fore questions and problems concerning their involve-
ment that previously have not been considered, In addition to
noting briefly the historic and present social context of female
participation in the activity, this article pinpoints some of the
pressing medicaland physiological considerations facing women
divers. It includes information about five recent or ongoing
clinical and statistical studies—virtually all of the modern re-
search—about social or physiological effectsof divingon women.

*Assessment of Brochures & Radio & Television Presenta-
tions on Hurricane Awareness. Larry Christensen and Carlton
E. Ruch. In Mass Emergencies Vol. 3:209-216 (1978). TAMU-SG-
79-804.

A joint effort of government and private agencies resulted ina
Hurricane Awareness Program to alert Texas coastal residents of
the dangers of hurricanes and the preparations necessary to
prevent a major catastrophe. During the 1977 hurricane season,
Awareness Program managers distributed 750,000 brochures; 60
5-min radio tape interviews with the director of the National
Hurricane Center and other preparedness individuals, hurricane
survivors, and others familiar with the potential threat of a
hurricane; and 60-second and 30-second television films of vari-
ous aspects of a hurricane. This study assessed the impact of this
program on residents’ knowledge of hurricanes, their beliefs
about the storms, and their intended responses when threatened
by a storm. Analysis of survey results reveals the brochure had a
positive impact on increasing the accuracy of subjects’ informa-
tion; the television spots were beneficial in enhancing subjects’
beliefs about the destructiveness of hurricanes; radio presenta-
tions had virtually no effect in producing awareness or prepared-
ness and may have produced a negative effect.

1979-80

Hurricane Message Enhancement. Carlton E. Ruch and Larry
B. Christensen. January 1981. 140 pages, 43 figures, 18 tables. $5.
TAMU-SG-80-202. NTIS-PG-82-219-338,

Can people be stimulated to respond to hurricane informa-
tion in ways that will maximize their safety? This report de-
scribes experiments conducted on Galveston Island to deter-
mine psychological responses in the subject areas of (1) Simu-
lated hurricane variables; (2) Consequences of exposure to
hurricane fury via television; (3) Influence of other residents,
authority figures and events; (4) Response as a function of
media presentation; (5) Response to fear, information and testi-
mony in current hurricane material. Results are interpreted
statistically and summarized in a hurricane response model.
Recommendations are made.

Emergency First Aid/Primeros Auxilios: Emergencias. Russell
J. Miget. March 1981. 16 pages, 49 illustrations. TAMU-SG-80-
503.

In the event of an accident, there is often little time to read a
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first aid manual and follow its detailed narrative. A marine
fisheries specialist at Texas A&M University has developed a
flip chart with abbreviated step-by-step procedures for use in
emergencies aboard vessels. Easy to read, accompanied by
explanatory illustrations, and written inboth English and Span-
ish, this publicationis designed primarily foruntrained person-
nel who might be called on to administer emergency attention
to an accident victim until professional medical help can be
obtained.

Hurricane Watch ... Hurricane Warning - Why Don’t People
Listen? Carlton Ruch and Larry Christensen. May 1980.4 pages.
TAMU-SG-80-508.

In an effort to learn why some people respond to hurricane
warnings while others do not, psychological experiments were
conducted with residents of Galveston, Texas, an island 75
miles southeast of Houston that last experienced a major hurri-
cane in 1961. The experiments were grouped into five subject
areas: (1) simulated hurricane variables, (2) consequences of
exposure to hurricane fury via television; (3} influence of other
residents, authority figures and events; (4) response as a func-
tion of media presentation; and (5) response to fear, information
and testimony in current hurricane media. This Marine Advi-
sory Bulletin summarizes the conclusions reached by the re-
searchers. While some conclusions relate essentially to the
uniqueness of Galveston, all are applicable to any coastal area
which could experience a hurricane. The findings are particu-
larly appropriate for those concerned with disaster or emer-
gency plannings and for members of the news media.

1980-81

Guidelines for Establishing Open-Water Recreational Beach
Standards: Proceedings of a Conference, April 16-18, 1980,
Calveston, Texas. James M. McCloy and James A, Dodson
(comp.). August 1981. $5. TAMU-5G-81-116.

Protecting the health and safety of visitors to beaches is a
problem for any organization that manages or owns a recre-
ationalbeach, This report is the proceedings of a conference that
was the first nationwide attempt to formulate guidelines for use
of national organizations that are developing standards for
rescue services at open-water beaches. Participants convened in
workshops and recommended guidelines in three areas: Per-
sonnel and training, management and supervision, and equip-
mentand facilities. Among the problems addressed were liabil-
ity and risk management, adequacy and uniformity of rescue
services, lifeguard qualifications and in-service training and
funding. Hosted by the Center for Marine Training and Safety
of the Coastal Zone Laboratory of Texas A&M University at
Galveston, the conference was co-sponsored by the American
Camping Association and the Council for National Coopera-
tion in Aquatics. It was funding in part by the Texas A&M Sea
Grant College Program.

Have Fun! But Know the Dangers of the Beach (jDiviértase!
Pero Conozca los Peligros de la Playa). June 1981. 8 pages.
TAMU-5G-81-505. (Revised June 1991).

Swimming is the number one recreational activity in Texas,

but italso accounts for nearly half of the water-related deaths in
the state each year. This 16-panel brochure details some of the
precautions that apply in any water, beginning with the most
obvious —— learn to swim, The bilingual text also covers rip
currents, sand bars and holes, and stings, bites, burns and cuts.
Emergency medical telephone numbers are listed for each part
of the Texas coast. The brochure is written in both English and
Spanish,
Hurricane Relocation Planning for Brazoria, Galveston, Har-
ris, Fort Bend and Chambers Counties (Texas). Carlton Ruch.
June 1981. 183 pages, 21 tables, 17 figures. $5. TAMU-SG-81-
604. NTIS-PB-81-243-677.

This study of five Texas coastal counties provides data for
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decision making leading to regional coordination of evacuation
before hurricanes. The data can also be used in specific county
or city evacuation plans. Three methodologies are develo
that can be used in other coastal areas as well. SLOSH (Sea, Lake
and Overland Surges from Hurricanes) is one such method. The
following information is presented to help in deciding how
s00n evacuation must begin in certain areas to safely evacuate
residents before routes are cut off by winds or storm surge that
accompanies hurricanes: (a} possible surge penetration for hur-
ricanes of varying intensities; (b) critical places in the study area
to indicate road cutoff times by hurricane type for both surge
penetration and wind intensity (given in hours plus or minus
anticipated time of storm center landfall); (c) hurricane-prone
areas that probably should evacuate for most storms (these
areas are divided into evacuation zones by county); (d) areas
subject to surge intrusion only in extremely severe hurricanes
(these areas are divided into contingency zones by county); and
(¢) the number of hours required to evacuate the residents of
evacuation zones who indicated that they would evacuate if
advised to, and the number of hours required to evacuate all
persons from evacuation and contingency zones if hurricane
winds exceed 130 m.p.h. Data are also supplied for the Freeport
and Texas City levee systemsand for Galveston Island, and data
on shelter needs are provided. Information and cautions in
using this report are addressed to the media. In addition,
hurricane categories and words associated with hurricanes are
defined.

The Effect of Social Influence in Response to Hurricane
Warmnings. Larry Christensen and Carlton E. Ruch. In Disasters,
Vol. 42 (2): 205-210 (1980). 10 figures, 3 tables. $1. TAMU-SG-
81-809. NTIS-PB-81-199-895.

Two experiments are reported relating to an individual’s
conformity or lack of it ina simulated hurricane situation. Inthe
first experiment, the influence of strangers’ responses on one's
own ress:onse was investigated. This study also examined the
potential influence that surrounding events (e.g. industrial
plant closings) and authority figures (e.g. an advisory from the
National Weather Service) can have on response. This was
considered an important addition since previous studies have
shown that individuals attribute their behavior to the influence
of such variables. In the second experiment, the influence of a
spouse or friend’s response on one’s OWn response was inves-
tigated.

1982-83

Safety at Sea: A Guide for Fishing Vessel Owners and Opera-
tors. Dewayne Hollin (comp.). October 1982. 44 pages, 17 car-
toons, 15 sample forms, 1 figure. TAMU-SG-83-501.

Fishing vessels with well-planned safety programs can save
lives, prevent injuries and avoid costly damages and lost work
time. This safety guidecan help you design a safety program for
your vessel. Illustrated with cartoons, it offers tips on a wide
range of safety concerns: how to hire safer employees, how to
make the work environment safer, how to train workersto think
about safety. It also discusses emergency procedures and sur-
vival techniques. Checklists and sample forms that can be
copied or modified and used during inspections or in reporting
and investigating accidents and injuries are included.

*Keys to Hurricane Safety. A pril 1983. 4 pages, 2 maps. TAMU-
SG-83-503.

Hurricane awareness and preparedness are vital consider-
ations for anyone living along the Texas coast. This public-
service brochure itemizes the steps that should be taken before
a hurricane threatens, when a watch or warning is issued,
during and after a hurricane, and during the recovery period. A
simplified Texas map indicates all major evacuation routes
away from the coastline. Five supplements, each four pages
long, include mapsand detailed information on evacuation and
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contingency zones for the Corpus Christi Area (TAMU-SG-83-
503/C), Galveston Bay Area(TAMU-5G-83-503/G), SabineLake
Area (TAMU-5G-83-503/8), Matagorda Area (TAMU-SG-88-
502), and Brownsville Area (TAMU-SG-86-501/B). (Replaced
by TAMU-SG-86-501)

Hurricane Relocation Planning for Aransas, Kenedy, Kleberg,
Nueces, Refugio and San Patricio Counties. Carlton Ruch.
June 1983, 211 pages, 25 figures, 23 tables, 2 maps. $5. TAMU-
5G-83-606. NTIS-PB-83-239-004,

This study of six Texas coastal counties provides data for
public officials to use in making decisions about when to re-
commend evacuation in the event of a threatening hurricane.
Key information is presented te help in deciding how soon
evacuation must begin in certain areas to evacuate residents
safely before routes are cut off by winds or storm surges that
accompany hurricanes.

1983-84
Texas Rips! (poster). February 1984. 11" x 17". TAMU-8G-84—
506.

Another in Sea Grant's series of water safety materials, Texas
Rips! delivers a warning message about the dangerous rip
currents along the Texas coast. A high percentage of drownings
occur each year in Texas when swimmers or waders are caught
inrip currents adjacenttorock groins, jetties or piers. Inaddition
to an illustration of a typical rip current hazard, the poster also
includes information on how to escape should a person be
caught.

Protecting Your Boat Against Severe Weather.D.Hollinand K.
Pagans, October 1984. 8 pages. TAMU-SG-84-511.

The key to protecting boats from winter storms, hurricanes
orany threatening weather is planning, preparation and timely
action. This guide gives boatowners specific steps that they
should follow, whether they plan to remove the boat from the
storm area, secure it in the marina or take it to a hurricane hole.
Included are diagrams of storms mooring techniques, an easy-
to-read glossary of severe weather terms and tips on what to
look for in a marina’s severe weather preparedness plan.

Hurricane Relocation Planning for Hardin, Jasper, Jefferson,
Newton and Orange Counties. Carlton Ruch. September 1983.
141 pages, 11 figures, 13 tables, 3 maps. $5. TAMU-SG—84-620.

This study of five Texas coastal counties provides data for
decision making leading to regional coordination of evacuation
before hurricanes. The data can also be used in specific county
or city evacuation plans. Information includes possible surge
penetration for hurricanes of varying intensities; critical places
inthe study area to indicate road cutoff times by hurricane type
for both surge penetration and wind intensity (given in hours
plus or minus anticipated time of storm center landfall); hurri-
cane-proneareas that probably should evacuate for most storms;
areas subject to surge intrusion only in extremely severe hurri-
canes; and the number of hours required to evacuate the resi-
dentstoevacuation zones whoindicated that they would evacu-
ate if advised to, and the number of hours required to evacuate
all persons from evacuation and contingency zones if hurricane
winds exceed 130 m.p.h.

1985-86

Keys to Hurricane Safety (Puntos de Seguridad en Caso de
Huracanes). September 1985. 8 pages, 1 map. TAMU-5G-86-
501.

This bilingual version of TAMU-5G-83-503 presents hurri-
cane awareness and preparedness information in both English
and Spanish, in recognition of the intended audience along the
Texas coast. The brochure itemizes the steps that should be
taken before a hurricane threatens, when a watch or warning is
issued, during and after a hurricane, and during the recovery
pericd. A simplified Texas map indicates all major evacuation
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routes away from the coastline. Common hurricane-related
terms are defined.

Texas Coast Hurricanes. Amy Broussard and Norman Martin.
May 1986. 24 pages. TAMU-SG-86-505.

This publication is designed to reduce the risks from severe
coastal storms and hurricanes by describing what they are, how
they work, the reasons why they can be so destructive, and the
steps that individuals can take to protect themselves, their
familiesand their property. It includes step-by-stepinstructions
{in both English and Spanish) for hurricane preparation and
evacuation plans, tracking charts, suggestions for recovery after
a storm, and lists of additional publications on hurricanes and
hurricane awareness.

Hurricane Relocation Planning for Cameron and Willacy
Counties. Carlton Ruch. September 1985. 155 pages, 11 tables,
8 figures. $8. TAMU-5G-86-601.

This study of two Texas coastal counties provides data for
publicofficials to use in making decisions about when torecom-
mend evacuation in the event of a threatening hurricane. Key
information is presented to help in deciding how soon evacua-
tion must begin in certain areas to evacuate residents safely
before routes are cut off by winds or storm surge that accom-
pany hurricanes.

1986-87

Water, How Safe Are You? September 1987. TAMU-5G-87-
402.

As the weather turns hot there is nothing so inviting as the
theught of cool water and swimming, skiing, boating, fishingor
just lazing away the afternoon. Below that placid surface is
danger, however, and each year in Texas an average of 650
people get so involved in their activities that the end result is
death by drowning. Drowning is the second leading cause of
accidental death of Americans between the ages of 1 and 44.
Since most victims are teenaged males between 15 and 19 years
old, this bulletin points out some of the more obvious, but often
forgotten, safety practices. Written primarily for a teenaged
audience, it covers swimming, river recreation and boating. It
includes a list of reference brochures, films, books and courses
that can be used to supplement water safety instruction.

1987-88

Evacuation and Contingency Zones—Matagorda Area. Amy
Broussard. November 1987, 4 pages. Single copies free. TAMU-
SG-88-502.

This brochure gives specific evacuation information for per-
sons living in the Matagorda Bay area, including Calhoun,
Jackson, Matagorda and Victoria counties of Texas. Evacuation
and contingency zones are shown on an accompanying map,
which indicates those areas most susceptible to the effects of
hurricanes of specified intensities. A summary of hurricane
occurrence along the Texas coast is included. This brochure is
designed to accompany Keys to Hurricane Safety, which in-
cludes general safety tips before, during and after a storm event.

1989-90

Gulf Coast Fishing Vessel Crewman’s Handbook. D. Hollin.
1989. 32 pages, Single copies free. TAMU-SG-90-502.

Itis the duty of every crew member to become familiar with
basic procedures and systems that affect his safety, the safety of
theother crewmenand thesafety of the vessel. Accident preven-
tion aboard fishing vessels in the Guif of Mexico has long been
a goal of both the National Council of Fishing Vessel Safety and
Insuranceand the fishing industry. Anearlier safety manual has
now been excerpted into a pocket-sized handbook for all crew-
men. This handbook provides a general orientation to Gulf of
Mexico fishing vessels and their operation, and offers basic
safety tips for both the novice and the experienced crewman.
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The more each crewman knows about safety and seamanship,
the better the odds that the vessel will be a success story rather
than a casualty statistic.

*Perceptions of Beach Safety: A Comparison of Beach Users
and Managers. James E. Fletcher, Ronald A. Kaiser and Robert
J. Steele, 1989. Coastal Management. 17: 349-359. TAMU-5G-90-
835.

Today’s beach manager must balance legal obligations to
protect users from injuries with recreation users’ expectations
for reasonably safe and enjoyable recreation opportunities,
Thus beach managers must have a thorough understanding of
their legal obligations as well as the expectations of their recre-
ation users if they are to formulate risk-management programs
that satisfy both. This study outlines the legal obligations of
beach managers in protecting users and presents survey find-
ings that demonstrate that managers’ expectations for safety-
related services may be different from the expectations of recre-
ation users at a particular beach park. Although the study was
conducted at four Texas beach parks, the legal principles and
methodology presented can be used by beach managers in their
formulation or updateof risk-management programs forbeaches
in other states.

* —Asterik indicates out-of-print
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1969-70

*Texas Marine Resources and the Sea Grant Program. October
1969. 165 pages. TAMU-5G-70-102, NT15-PB-189-268.

Conference proceedings of the two-day conference held
January 16-17, 1969. Sponsored by the Texas A&M University
Sea Grant Program, the conference included presentations re-
lated to state and national goals for marine resource develop-
ment, mineral resources, fisheries research, marine recreation
and tourism, ports, engineering technology, educational pro-
grams and advisory services.

Marine Affairs in Texas: A Report for 1968-69. December 1969,
17 pages. TAMU-SG-70-103, NTIS-PB-188-955.

Resume of progress made under the Sea Grant Program of
Texas A&M University during its first year of operations, De-
scribes project activities and funding levels for the program.

Report of Sea Grant Project Activities 1968-69. December 1969.
115 pages. TAMU-SG-70-104. NTIS-PB-188-954.

This is a report of the first year's activities for Texas A&M's
Sea Grant institutional award. That year included 27 projects,
involving 72 professicnals and 58 graduate students. Theinitial
projects were categorized into program development, educa-
tion and technician services, extension and advisory services,
and research projects.

*Sea Grant - Goals and Accomplishments. John C. Calhoun.
March 1970. 19 pages. TAMU-SG-70-301. NTIS-PB-185-106.

This paper was presented to the Southern District, Division
of Production, American Petroleum Institute, Houston, Texas,
March 5, 1970, by Dr. John C. Calhoun, Jr., Director, Sea Grant
Program, Texas A&M University, College Station, Texas. It
discussed the goals and accomplishments of the present Sea
Grant program,

1970-71

*Sea Grant Program Operations, 1969-70. December 1970. 97
pages. TAMU-5G-71-104. NTIS-COM-71-00789.

*Man’s Return to the Sea. Athelstan Spilhaus. November 1971.
TAMU-5G-71-301.

Originator of the Sea Grant concept, Atheistan Spilhaus
describes the condition and problems leading up to the Sea
Grant Program and College Act of 1966. Included are Spilhaus’
comments on the condition of the United States merchant
marine and fishing industry with stress on the need for im-
provement. Information on the problems of waste disposal and
the “chemical revolution” are discussed.

1971-72

*Sea Grant Program Annual Report, 1970-71. Texas A&M
University. January 1972. 211 pages. TAMU-5G-72-104.

1972-73
5th National Sea Grant Conference Proceedings. Texas A&M
University. February 1973. 251 pages. $3. TAMU-5G~-73-101.

The fifth annual meeting of the Association of Sea Grant
Program Institutions (October 10-12, 1972, in Houston, Texas)
was hosted by Texas A&M University, Proceedings include
presentations in the areas of national marine programs,

deepwater terminals, cooperation with industry and building
an advisory network.

*Sea Grant: Impact on a Nation. John C. Calhoun. March 1973,
9 pages. TAMU-SG-73-301. NTIS-COM-73-10591

Text of this speech by John C. Calhoun, Texas A&M Univ-
eristy Vice President for Academic Affairs and former director
of the Texas A&M Sea Grant College Program, was delivered
before the Subcommittee on Oceanography, U.S. House of
Representatives Committee on Merchant Marine and Fisheries
in Washington, D.C. February 28, 1973.

1973-74

*Texas A&M University Sea Grant College Report 1972-73.
The University and the Sea, Special. Vol. 7, No. 2, March/ April. 40
pages.

1975-76

*Sea Grant College Program Annual Report, 1974-75 Texas
A&M University . July 1976. 127 pages. TAMU-SG-76-603.

1976-77

*Texas A&M University Sea Grant College Program 1974-75.
Laura Colunga (ed.). December 1976.24 pages. TAMU-SG-77-
107, NTIS-PB-267-058/AS.

*Advisory Services for Marine Industry. Sea Grant Program.
April 1977, 6 pages. TAMU-SG-77-109. Replaced by TAMU-
5G-79-113.

*Readership Study of The University and the Sea. Samuel M.
Gillespie. July 1977. 97 pages. TAMU-SG-77-211. NTIS-PB-
274-679/AS.

Data were collected through a self-administered question-
naire sent to a random sample of approximately 5,000 subscrib-
ers to The Universiiy and the Sea, a bi-monthly publication of the
Texas A&M University Sea Grant College Program. It was
found that 58 percent reside in Texas, 65 percent of whom are
residents of coastal counties. Eighty percent of the respondents
read all six issues published annually. The feature articles are
the most frequently read section of the magazine, and the
“Calendar” is the least frequently read. The reader’s attitudes
toward the publication in general and toward the four major
sections - featurearticles, “New Publications,” “Sea Notes,” and
the “Calendar” are reported. A copy of the questionnaire is
included.

1977-78

*Texas A&M University Sea Grant College Program 1975-76
and 197677, Laura Colunga (ed.). April 1978. 20 pages. TAMU-
$G-78-106. NTIS-PB-283-052/AS.

*Marine Advisory Service for Industry. May 1978. 8 pages.
TAMU-SG-78-109. Replaced by TAMU-5G-79-113.
Readership Study of Sea Grant '70s. Samuel M. Gillespie.
November 1977. 117 pages. TAMU-SG-78-205. NTIS-PB-
280-038/AS.

The results of a study initiated to develop a profile of the
readership of Sea Grant ‘70s and to provide information on
subscribers’ attitudes and perceptions toward the magazine are
reported. Sea Grant ‘70s, a monthly magazine published (at the
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time of the study) by the Texas A&M University Sea Grant
College Program, disseminates information about publications
and activities of the institutions supported by the National Sea
Grant Program. Data about a randomly-chosen sample of the
readership were gathered by a self-administered questionnaire.
Information was obtained on the reader’s states of residence,
occupations and attitudes toward the publication as a whole
and its various sections. A copy of the questionnaire is included
as an appendix.

1978-79

*Marine Advisory Service to Industry. April 1979. 4 pages.
TAMU-SG-79-113,

This brochure describes briefly the interaction between the
Sea Grant Marine Advisory Service and marine-related busi-
nesses and industries through conferences, seminarsand work-
shops; information services; research; direct assistance; and
trade associations.

*Sea Grant College Program Annual Report 1977-78. In Uni-
versity and the Sea, Vol.11,Ne. 5and 6, .December 1978.24 pages.
TAMU-5G-79-116.

*Marine Advisory Program. May 1979, 6 pages. TAMU-SG~
79-117.

The Marine Advisory Program at Texas A&M University
promotes the wise use of Texas” marine resources. It provides
communications between local citizens and subject matter spe-
cialists through county extension marine agents, This full color
brochure focuses on the various aspects of marine advisory
work sponscred by the Sea Grant College Program and the
Texas Agricultural Extension Service at Texas A&M.

“Texas A&M University Sea Grant College Program/Program
Directory 1979-80. November 1978. 24 pages. TAMU-SG-79-
606.

1979-80

*Sea Grant College ProgramvTexas A&M University/Direc-
tory - 1979-80. September 1979, 16 pages. TAMU-SG~-80-603,

1980-81

*Sea Grant College Program Annual Report 1978-79. Amy
Broussard (ed.). july 1981. 20 pages. TAMU-SG-81-115.
*Sea Grant College ProgramvTexas A&M University/Direc-
tory - 1980-81. March 1981. 12 pages. TAMU-SG-81-602.

1981-82

Future Directions for Sea Grant Social Science Research.
Lauriston R. King (ed.). February 1982. 32 pages. TAMU-SG-
82-108,

On September 15-17, 1981, 35 social scientists from univ-
ersities and state and federal agencies met at Texas A&M
University to explore the future direction of social science
research in the Grant Program. The workshop was in
response to a recommendation by the Sea Grant Association’s
Committee on Research that such a session be held to define,
plan and develop the overall direction that social science might
takein the national program. This re-portisa compilation of the
statements developed by working groups and the workshop
conclusions.

Sea Grant Is ... Jan, 1982. 8 pages. TAMU-5G-82-111.
Thisbrochureoffers abrief explanation of what the Sea Grant
Program represents, both nationally and at Texas A&M Univer-
sity.
Sea Grant College Program Biennial Report 1979-80 and 1980-
81. Amy Broussard (ed.). August 1982. 32 pages. TAMU-SG~-
82-118.
This report describes the diverse projects undertaken by the
Texas Sea Grant Program during the years indicated. Divided
into program areas—advisory, education, mariculture, fisher-
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ies, ocean engineering, environmental quality, safety and infor-
mation—each topic is presented in a featurearticle-type format.
The report also includes a complete listing of research activities
and principal investigators for the two years, and an overall
review by the Sea Grant Director.

*Texas A&M University Sea Grant College Program Directory
1981-82, September 1981. 12 pages. TAMU-SG-82-601.

1982-83

*Public Information. November 1982. 8 pages. TAMU-SG-
83-105.

This publication and public relations policies of the Marine
Information Service (MIS), the public information arm of the
Texas A&M University Sea Grant College Program, aresumma-
rized. This brochure includes a description of the various types
of publications produced by the information service, and out-
lines procedures to be followed by researchers in submitting
manuscripts. The reports required of researchers and others
supported by the Texas A&M Sea Grant Program arediscussed,
as are the services offered by MIS,

*Sea Grant at Texas A&M University. September 1982, 12
pages. TAMU-5G-83-601.

Creating the College of the Sea: The Origin of the Sea Grant
Program. John Miloy. February 1983. 64 pages, 6 photographs.
$2. TAMU-SG-83-604. NTIS-PB-83-204~057.

Based on John Miloy’s master's thesis written in 1976 at
Texas A&M University, this book first discusses the “rediscov-
ery” of the oceans and the increasing interest in oceanography
after World War II. Government leaders proposed many solu-
tions to the problem of coordination of federal oceanographic
research. Creating the College of the Sea describes how one such
solution, the Sea Grant College Program, came about. It is based
on a review of personal papers and correspondence, particu-
larly those of Dr. Athelstan Spilhaus, and recounts meetings,
discussions and congressional debates that led to the passage of
theSea Grant Actof 1966. Itincludesthat original legislation, the
Sea Grant Program Improvement Act of 1976, and amendments
passed in 1978 and 1980.

1983-84

Evaluation of Texas A&M Sea Grant Marine Education Mate-
rials. Valerie ]. Gunter. June 1984. 47 pages, appendices. $2.
TAMU-5G-84-204.

A random-sample survey was conducted in 1983 to deter-
mine who uses Texas A&M Sea Grant marine education mate-
rials, how they are used, and how dissemination occurs. This
report presents the survey results. The findings indicate that the
materials are being disseminated into the general population,
but that two-thirds of the users live outside the state of Texas
and only half are elementary or secondary teachers. The mate-
rials are used by a more diverse population than anticipated,
and nearly half expressing extreme enthusiasm and most of the
others being neither enthusiastic nor highly critical.

*Making the Most of the Marine Environment. Rita Arnold.
November 1983. 16 pages, 6 photographs, 1 map. TAMU-SG-
84-503.

What is the Texas Marine Advisory Service and how does it
work? This brochure briefly describes MAS’ purpose and its
history in Texas. It outlines the jobs of marine agents and
specialists, and gives their addresses and phone numbers. [t
describes MAS at work in six different situations: at a marine
safety seminar, oompi]inlguhangs locations; at a seafood market-
ing workshop; testing fishing gear new to the Gulf of Mexico; at
a marine camp for teenagers; and in a mobile lab running
quality tests on seafood.

*Sea Grant at Texas A&M University. September 1983. 12
pages. TAMU-5G-84-601.
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1984-85

*Bienniel Report 1981-1983. Norman Martin, Amy Broussard,
Rita Arnold and Laura Colunga. September 1984. Special Issue
of Texas Shores. 48 pages, 2 figures. TAMU-5G-85-102,

*Texas A&M University Sea Grant College Program Direc-
tory 1984-85. November 1984. 16 pages. TAMU-5G-85-603.

1985-86

Bienniel Report 1983-1985. Norman Martin, Rhonda Snider
and Amy Broussard. September 1984. Special Issue of Texas
Shores. TAMU-SG—86-109.

The research, management, extension and education activi-
ties of the Texas A&M University Sea Grant College Program for
1983-1985 are outlined in a series of lively, readable articles.
Each section tells the Texas Sea Grant story by focusing on
individual projects in the research areas of mariculture, fisher-
ies, environment, coastal and engineering studies, as well as
functions of the Marine Advisory Service, Marine Education
Program and the Marine Information Service. In addition, the
biennial report includes a financial summary of program areas,
three-dimensional funding graphs, project length statement
and a list of publications from the biennium.

1986-87

*Texas A&M University Sea Grant College Program Direc-
tory 1986-1987. September 1986. 12 pages. TAMU-5G-87-602.

1987-88

Research Publication Policies and Opportunities. Amy
Broussard, editor. 1987. 6 pages. TAMU-5G-88-103,

This brochure includes a description of the various types of
publications produced by the Marine Information Service ser-
vice, and outlines procedures to be followed by researchers in
submitting manuscripts. The reports required of researchers
and others supported by the Texas A&M Sea Grant Program are
discussed, as are the services offered by MIS.

*1987-1988 Program Directory. Amy Broussard (editor). Octo-
ber 1987. TAMU-5G-88-601.

This program directory lists the staff of the Texas A&M
University Sea Grant College Program for 1987-88, including
the members of the ad ministration, Marine Information Service
and Marine Advisory Service. Telephone numbers and ad-
dresses are given. Also listed are the projects that make up the
program, the project leaders and their telephone numbers and
addresses, and a brief summary of each project.

*Texas Sea Grant Publications 1970-1987. Amy Broussard,
compiler. TAMU-5G-88-604.

This is a catalog of publications produced by the Texas A&M
University Sea Grant College Program from its inception in 1968
through 1987. Citations are listed by topics in chronological
order in 17 categories. A brief abstract describes each publica-
tion and complete information is given for ordering specific
copies.

1989-90

*Research Publication Policy and Opportunities. Amy
Broussard November 1989. 8 pages. TAMU-SG-90-102.

This brochure includes a description of the various types of
publications produced by the Marine Information Service and
outlines procedures to be followed by researchers in submitting
manuscripts. The reports required of researchers and others
supported by theTexas A&M Sea Grant Program arediscussed,
as are the services offered by MIS.

*Texas A&M Sea Grant College Program Directory 1989-90.
Amy Broussard (editor). 1990. Single copies free. TAMU-SG-
90-602.

This program directory lists the staff of the Texas A&M
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University Sea Grant College Program for 1989-1990, including
the members of the ad ministration, Marine Information Service
and Marine Advisory Service. Telephone numbers and ad-
dresses are given. Also listed are the projects that make up the
program, the project leaders and their telephone numbers and
addresses, and a brief sulmmary of each project.

1990-91

*Texas A&M University Sea Grant College Program Direc-
tory 1990-91. Amy Broussard (ed.). 1990. Single copies free,
TAMU-SG-91-601.

This program directory lists the staff of the Texas A&M
University Sea Grant College Program for 1990-91, including
the members of the administration, Marine Information Service
and Marine Advisory Service. Telephone numbers and ad-
dresses are given. Also listed are the projects that make up the
program, the project leaders and their telephone numbers and
addresses, and a brief summary of each project.

1991-92

Texas A&M University Sea Grant College Program Directory
1991-1992. Amy Broussard (ed.). 1992. Singlecopies free. TAMU-
5G-92-601.

The research projects that comprise the 1991-1992 Sea Grant
Program areannotated in this directory, which alsoincludes the
name, address and telephone number of each projectinvestiga-
tor. Researchers in charge of Nutrient-Enhanced Coastal Ocean
Productivity projects are also identified. In addition, the direc-
tory lists the staff of the Texas A&M Sea Grant Program,
including members of the administration, Marine Information
Service and Marine Advisory Service.

Texas Sea Grant Program 1968-1992 Publications. 1992. 104
pages. Texas A&M University Sea Grant College Program.
$5.00. TAMU-5G-92-603.

This is a bibliography of publications and videos produced
by the Texas A&M Sea Grant Program sinceitsinception in 1968
through mid-1992. Citations are listed by topics in chronologi-
cal order in 17 categories. A brief abstract is included for each
listing. Information is given for ordering those publications still
in printas well as alternate sources for those no longeravailable
through Sea Grant.

Catalog of Current Sea Grant Publications. 1992. 76 pages.
Texas A&M University Sea Grant College Program. TAMU-
5G-92-604.

This looseleaf catalog lists all publications and videos that
are currently available from Texas A&M Sea Grant, The cita-
tions are listed by topic in chronological order, so more recent
works are found toward the end of each section, A brief abstract
is included for each listing.



Seafood
Marketing
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1970-71

*A Study of the Marketing Channels for Fresh Finfish in the
Texas Fishing Industry. Samuel M. Gillespie and Jon Layne
Gregory. September 1971. TAMU-5G-71-220, NTIS-COM-
72-10138.

Twenty-seven of approximately 210 wholesalers of fresh
saltwater finfish in Texas were investigated as part of this
marketing channel study. The predominant marketing channel
for fresh saltwater finfish used by the Texas fishing industry
was shown to be from harvesters to coastal wholesalers to
inland wholesalers to retailers to ultimate consumers. Seventy-
eight percent of fresh finfish accounted for at the coastal whole-
saler trade level was distributed through the channel.

*An Experimental Study of Seafood Merchandising Strate-
gies in a Supermarket. Samuel M. Gillespie and Stephen M.
Loomis. November 1971. TAMU-SG-71-221. NTIS-COM-
7101120,

Effects of planned merchandising strategies on sales and
profits of a retail fresh seafood market located in a Bryan, Texas
supermarket were examined to determine (1) if sales volume
and profitability of fresh seafood products may be increased by
planned merchandising strategies; and (2} if increased sales
volume and profitability may be accomplished without taking
adisproportionate shareof normal supermarket operating funds.

1971-72

*Retail Seafood Merchandising Manual. Samuel M. Gillespie,
William B. Schwartz and Mary Ann Beard. March 1974. 96
pages. TAMU-8G-72-401. Replaced by TAMU-5G-77-401.

1972-73

Selling Seafood Successfully. Samuel M. Gillespie, Bill Schwartz
and Mary Ann Stutts. July 1973. 4 pages. TAMU-5G-73-505.
Revised April 1985,

This bulletin discusses seafood merchandising. Topics in-
clude product assortment, dressing fish, pricing considerations,
fundamentals of a seafoed display, a model stock list of assorted
seafood products and a description of marketing seafood forms.

*Seafood Marketing Facilities: Design Recommendation.
Samuel M. Gillespie, Russell L. Stogsdill and Bill Schwartz.
December 1973. TAMU-5G-73-507.

Intended to help retailers improve their marketing of fresh
seafood, this publication focuses on design of the merchandis-
ing area and work spacein order to maximize total revenue and
to minimize operating costs. The seafood concept, problem
areas of design, sanitation requirements, equipment and func-
tional layouts are considered. Two case studies, a model study
and bibliography are included.

1973-74

*Utilization of Finfishes Caught Incidental to Shrimp Trawl-
ing in the Western Gulf of Mexico: Part I: Evaluation of
Markets. Vito ]. Blomo and John P. Nichols. June 1974. 85 pages.
TAMU-5G-74-212. NTIS-COM-74-11809/AS.

The magnitude of supply and composition of trawl fish have
been investigated. Five product markets are discussed with
regard to structure, trends, problems, potentials, operating

periods and institutional arrangements. Price flexibilities are
evaluated for each market to evaluate the impact of increased
supplies on price.

1974-75

An Analysis of Seafood Consumption Patterns and Product
Perceptions in Texas. Samuel M. Gillespieand Michael ]. Hous-
ton. August 1975, 53 pages. $2. TAMU-SG-75-216. NTIS-PB~
248-115/AS.

Attitudes toward seafood were examined by sampling 675
households in three Texas cities: Austin, Corpus Christi and
Waco. Consumer consumption patterns are described and ex-
plained in terms of attitudes and perceptions toward seafood.
Findings suggest that although consumption of seafood is
appreciably lower than that of red meats and poultry, consum-
ers do perceive seafood as a nutritious and relatively economi-
cal meat item. Major impediment to purchase was negative
reaction to preparation and purchase. Results of a behavioral
model developed to explain consumption patternsare reported.
Seafood consumption patterns are analyzed on the basis of a
number of socio-economic attributes. Includes questionnaire.

1976-77

*Seafood Retailing. Samuel M. Gillespie and William B.
Schwartz. February 1977. 124 pages. TAMU-SG-77-401

Merchandising techniques to profitably satisfy theconsumer
are presented in this manual. Topics discussed include: selling
the seafood concept, consumer attitudes and buying habits,
retail facility design, how to buy and care for fish and shellfish,
temperature control, sanitation, promotion, regulations affect-
ing the seafood industry, record keeping and financing.

1979-80

Marketing Alternatives for Fishermen. John P. Nichols, et al.
May 1980. 46 pages, 6 tables. $2. TAMU-SG-80-204, NTIS-PB-
80-223-381.

Markets and market channels for seafood landed by Amer-
ican fishermen are as varied and diverse as the products which
flow through them. From small, one-boat operations to highly
industrialized fleets, there is a wide range of conditions and
problems. Traditionally, however, most fishermen know very
little about what happens to the fish beyond the dockside or
point of first sale. To some extent, how well fishermen fareasthe
total fishing /seafood sector of the economy growsand expands
depends on the way they are organized to market their product.
This publication is intended for leaders at all levels of the
seafood industry, marine advisory personneland public policy-
makers in related state and federal agencies. Its purpose is to
foster discussion and development of 2 more informed view of
the market problems facing fishermen and of the alternative
approaches that may be available to them.

*Directory of Texas Seafood Wholesalers. M. Lang. June 1980.
Revised May 1981. 20 pages. TAMU-SG-80-511.

Itis often difficult for seafood retailers and restauranteurs to
locate wholesalers who can provide a reliable supply of seafood
products. This directory, compiled by the Marine Advisory
Service at Texas A&M University, lists Texas wholesalers who
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distribute seafood products. It includes products and product
information related to processing, delivery areas and order
restrictions and additional information of use of the potential
customer.

1984-85

*A “Tail” of Success: Texas Farm-Raised, Purged Crawfish.
Michael Haby. April 1984. 8 panels. TAMU-5G-84-508.

Buying high quality crawfish not only gives customers a
better tasting product, but also guarantees a product with a
longer shelflife. How can you tell if the crawfish you buy for
resale are among the best on the market? This brochure unfolds
into a poster that lists things to look for when receiving ship-
ments of live or whole, cooked crawfish. It can help you or your
employees decide whether to accept or reject deliveries. It also
lists ways to extend the shelflife of crawfish oncethey areyours.
This publication explains what purged crawfish are and what
purging does to enhance the quality of crawfish. It briefly
outlines crawfish seasons,

* —Asterik indicates out-of-print



Seafood
Preparation

1971-72

*How to Freeze and Store Seafoods at Home. Johnie H. Crance
and Sally E. Springer. 12 pages. TAMU-5G-72-507. Replaced
by TAMU-5G-77-503,

1975-76

*Now That You've Caught That Fish ... What Are You Going
to Do With 1t? Ranzell Nickelson, II and Don W, Steinbach.
November 1975. 4 pages. TAMU-SG-76-501.

This pamphlet describes and illustrates gilling, gutting, sca-
ling, fin removal, skinning, filleting, refrigeration, freezing,
thawing and preparation. A list of necessary tools for a fishing
trip is included, along with a labeled diagram of a fish.

1976-77

*Freezing Fish and Shellfish. Ranzell Nickelson, Iland Annette
Reddell. June1977. 8 pages. TAMU-8G-77-503, NTIS-PB-84-
178-912. Replaced by TAMU-SG-90-503.

1977-78

*Stay Slim With Seafood. Annette Reddell. August 1978. 8
pages, 2 photographs, 1 illustration. TAMU-SG-78-110.

This full-color brochure offers eight delicious seafood reci-
pes for thecalorie-conscious. Seafood offers maximum value for
the food dollar, cooks quickly and is easy to prepare and
seafoods are 85 to 98 percent digestible. A special section guides
the dieter in selection and preparation of fish.

1978-79

*Sharkas Seafood. Annette Reddell. June 1979.6 pages. TAMU-
5G-79-503.

Shark for dinner? Americans have been reluctant to include
shark meat in their diets — even occasionally. However, recent
research experiments and taste tests have revealed that shark is
an acceptable seafood. This brochure features shark in recipes
developed at Texas A&M University. Included is information
on sharks that inhabit the Gulf of Mexico near the Texas coast,
a brief history about sharks and the proper way to handle and
prepare fresh shark meat.

Ah-h-h! Texas Shrimp! Annette Reddell. June 1979. 6 pages.
TAMU-8G-79-504,

Ah-h-h, Texas Shrimp! Shrimp, with its distinctive taste and
tender, juicy meat, is the number one favorite seafood among
Texans. And it's big business for the Texas fishing industry. This
free brochure features a number of shrimp recipes developed in
the seafood test kitchen at Texas A&M University. It includes
tips on buying fresh shrimp and explains terms that might be
confusing to the consumer,

1979-80

*Sauces for Seafood. Annette Reddell. November1979.6 pages.
TAMU-SG-80-501.

An inventivesauce can transform a simple seafood meal into
something superlative. There’s no mystery to adding that spe-
cial zing—all that's needed is the perfect balance of ingredients.
The recipes in this brochure focus on that balance and offer
serving suggestions for specific seafoods. All recipes included

may be prepared either conventionally or via microwave.

*TexasFish Recipes, Annetie Reddell. September 1579.6 pages.
TAMU-SG-80-502. Replaced by TAMU-5G-88-506,

Shrimp In Microwave Coakery. Annette Reddell. March 1980.
40 pages. $2. TAMU-SG-80-505.

With so many people turning to time- and energy-saving
devices, a cookbook for quick and easy seafood preparation is
quite appropriate. This 8 1/2 x 11- inch paperback cookbook
features 40 shrimp recipes in four categories for use in the
microwave: hearty main dishes, accompaniment dishes, soups
and chowders, and party foods. An experiment comparing
microwave-cooked shrimp to those prepared with conven-
tional methods led to the development of this cookbook by
personnel in the seafood test kitchen at Texas A &M University.
Directions for converting conventional oven recipes to micro-
wave use, as well as suggestions to keep in mind when cooking
shrimp in the microwave are included.

*Give Mullet a Try. Barbara Rowland and Annette Reddell.
June 1980. 4 pages. TAMU-SG-80-509.

Until recently, mullet was used almost exclusively as a bait
fish along the coast of Texas. But this “oily” fish with the nutty
flavor is being recognized by Texans more and more as a food
fish. Low in calories and cholesterol, mullet is high in protein
and other essential nutrients. Mullet fillets can be barbecued,
baked, broiled, fried or smoked. This brochure, originally pre-
pared for the Texas Restaurant Association Convention in June

1980, offers a number of tempting recipes for the versatile
mullet.

Swordfish Fare. Barbara Rowland and Annette Reddell. June
1980. 6 pages. TAMU-SG-80--510.

Swordfish, a long-time favorite fish in other areas of the
United States, is now gaining notable popularity in Texas. One
of the more savory preparation methods for the firm flesh of the
swordfish is smoking. This brochure, originally produced for
the Texas Restaurant Association Convention held in June 1980,
features four recipes utilizing smoked swordfish and two for
delicious accompanying sauces. The information presented
outlines the steps in proper smoking of swordfish, Included is
a table which gives marinating and cooking times along with
recommended cooking temperatures to ensure good results in
smoking swordfish.

1981-82

Microwave Cooking with Shrimp. Annette Reddell Hegen.
October 1981. 4 pages. TAMU-5G-82-501.

Energy conservation, convenience and speed are factors
which have made the microwave oven so popular and tasty
Texas shrimp is a good candidate for microwave cookery. This
brochure offers recipes for microwave shrimp and gives helpful
advice about the factors which influence microwave cooking
time,

Cooking the Crab Catch. Annette Reddell Hegen. October
1981. 8 pages, 3 illustrations. TAMU-SG-82-502.

Taste-tantilizing “Crab Meat Stuffed Mushrooms” and “Blue
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Crab-Broccoli Bake” are just two of the delicious recipes offered
in the brochure featuring Gulf Coast blue crab. The common
market varieties of low-calorie, nutritious crab meat — usually
found in the fresh cooked form — are described, and step-by-
step procedures for preparing both soft- and hard-shell crabs
are given. Also included are illustrations of the anatomy of the
blue crab and a glossary of crab-related terminology.

The Opulent Oyster. Annette Reddell Hegen, May 1982. 6
pages. TAMU-5G-82-5(4.

Oysters, versatile, low in calories and rich in protein, are
described in this brochure. The notion that these succulent
mollusks can’t be eaten in months without an ‘7’ in the spelling
is disproved and eight tempting recipes are offered from el-
egant “Oysters Rockefeller” to an oyster and artichoke casse-
role.

1982-83

Cooking Seafood fora Crowd. Annette Reddell Hegen. Octo-
ber 1982. 4 pages. TAMU-SG-83-502.

Planning on running a food concession at the county fair or
local festival? This pamphlet, aimed at helping groups prepare
quantities of seafood for a public event, covers basic concerns:
facility, menu, equipment, quality control, health and safety
standards, work schedules and personnel. It includes a buying
guide, listing quantities of seafood and other common menu
items to serve 100, 500 and 1,000; recipes for 100 portions of
Texas red sauce and quick tartar sauce; and a planning guide.

1983-84

Shrimp Treats from the Ladies of the Fleet. Annette Reddell
Hegen. Se the brochure featuring Gulf Coast blue

Seven delicious ways to fix Texas shrimp! Theserecipes were
gathered from members of the Texas Shrimp Association Aux-
iliary, whose families have been in the shrimp industry for
years. Included arerecipes for: “Sea Surprise,” amolded shrimp
salad: “Shrimp and Eggplant Dressing;” “Shrimp and Buttery
Pasta;” “Bar- Shrimp;” “Shrimp Ball Hors d'Oeuvres;”
“Cantonese Shrimp;” and “Crispy Fried Shrimp” dipped ina
batter of wheat cereal.

Bay Bounties. Annette Reddell Hegen. September 1984. 6 pages.
TAMU-5G-84-510.

For a hearty breakfast, scrumptious appetizer or elegant main
meal, this recipe collection provides eight new ways to fix the
bountiful harvest of shrimp, crab, sh head and other seafood
from Texas bays. Members of Families Involved in Seafood
Harvest (FISH), whose goal is to maintain marine resources for
presentand futuregenerations, havenetted time-honored recipes
from pioneering Gulf Coast families and fishermen. Thebrochure
includes a quick and easy recipe for crab dip and shrimp dip, as
well as more elaborate dinner spreads like stuffed crab, baked
sh head, fish fillets simmered in a seasoned tomato sauce or
ﬁsmets smothered in a spicy mushroom sauce and served over
steaming rice. There’s also an easy, one-skillet shrimp, bacon and
eggs breakfast, or a gumbo of crab, shrimp and vegetables that
tastes best after simmering several hours.

1984-85

Celebrate Today With Shrimp. Annette Reddell Hegen. June
1985. 6 panels. TAMU-SG-85-504.

You won’t find fried shrimp in this medley of appetizers,
sidelights and main dishes, but this brochure offers some
innovative shrimp choices that are guaranteed to perk up your
meal planning or get-togethers. Delicious, highly nutritious
and reasonably priced, when you consider cost per serving,
shrimp are versatile enough for any cooking style and most
budgets. The eight dishes presented are “Cameron County
Shrimp Dip,” “Bacon-Wrapped Shrimp,” “Creole Shrimp But-
ter,” “Shrimp-Stuffed Fillets,” “Shrimp Baked in Garlicky But-
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ter Sauce,” “Shrimp and Wild Rice Stuffing,” “Hot Shrimp
Casserole” and “Cajun Shrimp Gumbo,”

1985-86

SeafoodFixins for YourHoliday Cheer. Annette Reddell Hegen.
October 1985. 8 panels. TAMU-5G-86-503.

This collection of seafood recipes uses crab, shrimp, oysters
and fish fillets tocreate a variety of festivedishes, Try such party
fare as the hot crab cocktail spread, shrimp party ball, smoked
fish log, or hot oyster fritters. Recipes also are included for
Holiday Fish Kiev, Christmas Cranberry Catch, Holiday Golden
Opyster Stew, and a Shrimp Tree 5t. Nick that can double as a
Yuletide centerpiece.

1986-87

Over the Coals. Annette Reddell Hegen. May 1987. 6 panels.
TAMU-5G-87-503.

Smoking or grilling fish or shellfish on the cutdoor grillis an
easy and satisfying way to create delicious seafood meals.
Smoking provides a unique flavor to seafood - unlikeanything
you can produce in the kitchen. Smoked seafoods are excellent
right off the grill or they can becombined with other ingredients
for impressive salads, dips, spreads or a variety of hearty
entrees, From hibachis to covered units with motorized spits,
Texas seafoods cooked over the coals offer a festive alternative
to conventional cooking.

1987-88

Texas Fish-Light and Lean Recipes. Annette Reddell Hegen.
March 1988. 2 pages. TAMU-SG-88-506.

Fish fillets are a market form of finfish that offer preparation
versatility in creating a high-quality protein meal. Fillets are the
boneless, lengthwise sections of flesh cut from the backbone,
They are 100 percent edible and therefore econormical since
there is no waste, Offered here area sampling of quick and easy
recipes that are easy on both wallet and figure.

1988-89

The Seafood and Health Connection. Annette Reddell Hegen.
September 1988. 6 pages. Single copies free,. TAMU-5G-89-501.

Although seafood is popular for the taste and for ease and
versatility of preparation, the nutritional benefits probably
account for the current and steady increase in consumption.
Recent studies have focused new attention on the comparative
health benefits. This six-page fact sheet describes the new
findings, includes tables on Omega-3 fatty acid content, and on
cholesterol /calorie content of both finfish and shellfish, and
offers new heart-healthy seafood recipes.

Keeping Seafood Safe at Home. Annette Reddell Hegen. Janu-
ary 1990. 2 pages. Single copies free. TAMU-SG-89-503,

This Texas Marine Advisory Service bulletin provides sea-
foed consumers withimportant education on how and whereto
buy fish or shellfish, seafood contamination, storage and cook-
ing the catch,

*Texas Crawfish: Cultured with Class. Annette Reddell Hegen.
1989. 6 panels. Single copies free. TAMU-SG-89-504.

The love for crawfish is growing by leaps and bounds in
Texas with 5,000 acres of ponds producing 2 million pounds of
crawfish a year. This brochure features recipes such as crawfish
etouffee, crawfish faijitas and nachos, crawfish quiche and the
traditional favorite boiled crawfish.

1989-90

Freezing Fish and Shellfish (replaces 77-503). R. Nickeison, II
and Annette Redell Hegen. 1990. TAMU-$G-90-503.

The freezing of fish, shrimp, crabsand oysters is discussed in
this illustrated booklet. Reasons for freezing, selection of the
best products and steps in preparation for freezing are ex-



98 ... Seafood Preparation

plained. Facts about thawing and refreezing are included.

Seafood-The Healthy Choice. Annette Reddell Hegen. 1990. 7
pages. No charge. TAMU-5G-90-505.

Seafood is a winning combination for your palateand health
— flavorful and nutritious, yet low in calories. A four-ounce
serving provides nearly half the daily protein needed. Seafoods
are rich in vitamins and minerals, low in sodium, and are a
unique source of omega-3 fatty acids, reported to be beneficial
in maintaininga healthy heart, They can be prepared ina variety
of ways and they cook quickly. This brochure contains several
Texasrecipes to keep your menu interesting and low in calories.

* —Asterik indicates out-of-print



Seaftood
Technology

1971-72

Development of a Process for Preparing a Fish Protein Con-
centrate Which Can Be Reconstituted Into a Meat-Like Prod-
uct. Kamaluddin Hyder and Bryant F. Cobb, IIl. March 1972. 92
pages. $3. TAMU-5G-72-20%.

A process for preparing fish protein concentrate (FPC) with
rehydration and emulsifying properties is described in this
report. Micropogon undulatus, which is discarded during
shrimping operations in the Gulf of Mexico, is used asa starting
material for this process. Characteristics of the FPC produced
are presented including its usefulness as a binder protein in
sausage-like products. In addition to FPC, a partially refined
fish oil is preduced as a co-product.

*New Sanitation Laws Proposed. Ranzell Nickelson, II. Febru-
ary 1972. 4 pages. TAMU-5G-72-503.

Information on the proposed legislation described in the
Wholesome Fish and Fishery Products Act of 1971 is presented.

Seafood Quality Control: Boats/Ebarcaciones. Ranzell
Nickelson, Il and Manuel Pina, Jr. April 1972. 8 pages. TAMU-
S$G-72-508. NTIS-COM-72-11227. Revised November 1983.
(NTIS-PB-84-134-675)

This publication is designed to familiarize the boat and fish
house operator or employee of factors affecting seafood quality
indaily operations. Since human illness from seafood is only 6.5
percent of the total illness reported, seafood sanitation is of

ter concern as an economic impact on fishermen than as a
health hazard. The author elaborates on the causes and rem-
edies of seafood sanitation problems. Written in Spanish and
English,

Seafood Quality Control: Processing Plants. R. Nickelson, 1.
June 1972. 8 pages. TAMU-SG-72-511. Revised November
1983 (NTIS-PB-84-134-659).

Some problems associated with seafood processing opera-
tors and suggested solutions are presented in a non-technical
matter. This publication should be of interest to anyone con-
cerned with seafood quality control in processing plants.

1972-73

*Predominant Aerobic Bacieria of Fish and Shellfish. D.H.
Lewis. May 1973, 102 pages. TAMU-SG-~73-401. NTIS-COM-
73-11042.

Determinative outlines, methodsand materials are presented
for classifying the majority of the aerobic, hyterotrophic bacte-
ria associated with fish and shellfish. Methods for nucleic acid
base ratio analysis and a computer program for numerical
taxonomy are included.

Seafood Quality Control: Processing Plant Personnel. Ranzell
Nickelson, Il and Manuel Pina, Jr. June 1973. 8 pages. TAMU-
SG-73-504. NTIS-COM-73-11524. Revised November 1983
(NTIS-PB—84-134-667).

Thisbilingual, illustrated manual clearly presents the harm-
ful effects of bacteria on seafood and the proper seafood han-
dling techniques to English- and Spanish-speaking workers.

1973-74
Role of Microorganisms in Shrimp Quality: A Research

Summary. C.Vanderzant, B. Cobband R. Nickelson, II. January
1974. 46 pages. $3. TAMU-5G-74-201. NTIS-COM-74-10715.

Described in this publication are research objectives, sum-
maries of previous work and major research accomplishments
for 1969-72 in the areas of (1) role of micrcorganisms in the
quality deterioration of Gulf coast and pond-reared shrimp; (2)
development of indicator tests to determine the potential shelf
life of shrimp; (3) role of Vibro parahaemolyticus in Gulf coast
seafoods, and (4) quality deterioration of microbial origin in
frozen breaded raw shrimp.

1978-79

Ammonia-Producing Enzymes in White Shrimp Tails. Chia-
Ping S. Yeh, Ranzell Nickelson, Il and Gunnar Finne. In Journal
of Food Sciences, Vol. 43, No. 5 (1978). pp. 1400-1401, 1404. 3
pages, 3 figures. $1. TAMU-SG-79-802.

Of many ammonia-producing enzymes tested, only adenos-
ine deaminase and AMP deaminase were found in significant
levels in white shrimp tails. Arginase was also shown to be
present, and formation of ammonia from arginine can thus
potentially take place through urea and bacterial urease. At
every temperaturetested, enzymaticammonia production from
shrimp tissue during initial postmortem storage accounted for
more than half of total ammonia production. Optimum tem-
gerature fortheenzymaticammonia formation was showntobe

7°C, while the pH profile showed two distinct peaks: one near
6.0 and the other around 8.4. This study shows the importance
of native shrimp tissue enzymes in affecting spoilage of iced
shrimp.
Occurrence and Control of Salmonella in Freshwater Catfish.
L.E. Wyatt, R. Nickelson, Iland C. Vanderzant. In Journal of Food
Sciences, Vol. 44 (1979). pp. 1067-1069, 1073. 4 pages, 2 figures, 2
tables. $1. TAMU-SG-79-807.

Incidence of Salmonella was determined in farm-raised cat-
fish and in their environment. Effect of processing procedureon
Salmonella contamination also was investigated. In addition,
domestic and imported retail samples were examined for Sal-
monella. Salmonella was isolated from processed farm catfish
and catfish pond water, Its source could not be established in
that feed, cattle manure, frogs, turtles and crayfish from the
ponds were Saimonella-negative. Detection of Salmonella in cat-
fish and catfish pond water seemed to be enhanced by high
stocking densities and water temperatures approaching 26°C.
By changing the processing procedure, the incidence of Salmo-
nellain the finished product was reduced from 48.6 to 0 percent.
Retail samples showed a wide range of total plate and coliform
counts with good correlation (0.86 farm-raised and 0.80 wild)
between the two in fresh fish. This correlation was not noted in
frozen imported fish (-0.10 for Mexican and -0.0047 for Brazil-
ian). Salmonella was isolated from only 13 of 153 (8.4 percent)
retail samples.

*Use of Specific-Ton Electrode (Ammonia) in Determining the
Quality of Shrimp. D. Ward, G. Finne and R. Nickelson, I1. In
Journal of Food Sciences, Vol. 44 (1979). pp. 1052-1054, 1057. 4
pages, 5 fig. $1. TAMU-5G-79-808.

Ammonia and other volatile nitrogen compounds are major
components that contribute to off-flavors and odors associated
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with spoiled shrimp. An increase in total volatile nitrogen
(TVN) has been used as an objective index of shrimp quality. In
order to find a simple method for determining shrimp quality,
the use of an ammonia specific-ion electrode was investigated.
Ammonia produced from both iced and non-iced refrigerated
shrimp, together with direct microscopic bacterial counts, TVN
and sensory evaluation were measured as a function of storage
time, Resultsindicated a close correlation between ammonia, as
measured by the specific-ion electrode, and more traditional
spoilage parameters. Frozen shrimp with various pre-frozen
spoilage characteristics also were evaluated using theammonia
specific electrode. Although a correlation was observed be-
tween pre-frozen spoilage characteristics and ammonia mea-
sured in frozen shrimp, data fluctuations using the ammenia
prior to freezing. The use of the ammonia specific-ion electrode
is a rapid and simple method for determining shrimp quality,
especially in iced raw shrimp, and possibly of significant value
in the shrimp industry’s quality control efforts.

1979--80

Edwardsiella tarda in Freshwater Catfish and Their Environ-
ment. Lawrence E, Wyatt, Ranzell Nickelson, II and Carl
Vanderzant. In Applied and Environmental Microbiology, Vol. 38,
No. 4, October 1979. pp. 710-714. 4 pages, 3 tables. $1. TAMU-
SG-80-802.

Edwardsiella tarda was isolated from 47, 88, and 79 percent of
skin, visceral, and dressed-fish samples, respectively. This spe-
cies was also isolated from 30 percent of imported dressed fish,
75 percent of catfish pond water samples, 64 percent of catfish
pond mud samples, and 100 percent of frogs, turtles, and
crayfish from catfish ponds. The incidence of Eduwrdsiella in-
creased during the summer months, as water temperatures
increased. Of several isolation media evaluated, the most effec-
tive was selective enrichment in double-strength Salmonella-
shigella broth and subsequent plating on single-strength Salmo-
nella-shigellaagar. The significanceoftheincidenceof Edwardsiella
in catfish, caat%sh disease, and public health could not be sub-
stantiated.

Stability of Adenosine Deaminase and Adenosine Mono-
phosphate Deaminase During Ice Storage of Pink and Brown
Shrimp from the Gulf of Mexico. Wai Lun Cheuk, Gunnar
Finneand Ranzell Nickelson, I1. In Journal of Food Sciences, 44 (6),
1979. pp. 1625-1628. 4 pages, 4 figures. $1. TAMU-SG-80-807.

Stability of adenosine deaminase and AMP deaminase from
pink and brown shrimp muscle extracts was assayed during
postmortem ice storage. AMP deaminase activity was lost rap-
idly during the early stage of ice storage, and no activity could
be detected after (a) 10 days for pink shrimp and (b) 16 days for
brown shrimp. Even though there was a gradualloss in activity,
adenosine deaminase could be detected in both species through
the entire storage period of 21 days. Stability of these two
enzymes was also correlated with the traditional spoilage indi-
cators: Total volatile nitrogen (TVN), total plate count (TPC)
and organoleptic evaluations. During the lag-phase of bacterial
growth, AMP deaminase lost 50 percent of its original activity
while adenosine demainase remained active. During the log
phase, bacterial counts and TVN values gradually increased to
10°/gand 30 mg TVN-N/100g, respectively, while AMP deami-
nase lost its activity. Finally, during the stationary phase, ad-
enosine deminase (with low activity) was the only ammonia-
producing tissue enzyme that could be detected. The activity of
adenosine deaminaseand AMP deaminase could potentially be
used as quality indices for fresh shrimp held on ice.

Falty Acid Stability of Gulf of Mexico Brown Shrimp (Penaeus
aztecus) Held on Ice and in Frozen Storage. Nestor R. Bottino,
Martha L. Lilly and Gunnar Finne. In Journal of Food Sciences, 44
(6),1979. 2 pages, 3 tables. $1. TAMU-SG-80-808.

Fatty acid composition of iced, frozen and frozen-glazed
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brown shrimp {Penasus aztecus) was detemined as a function of
storage time. lced shrimp were analyzed every third day for 18
days while both frozen sets were analyzed at regular intervals
for 183 days. No significant changes in either iced, frozen, or
frozen-glazed shrimp could be detected.

Presence, Growth and Survival of Yersinia enterocolitica In
Oysters, Shrimp and Crab. 5.5. Peixotto, G. Finne, M.O. Hanna
and C. Vanderzant. In Journal of Food Protection, Vol. 42, No. 12,
December 1979, pp. 1778-1779. 8 pages, 10 figures, 3 tables. $1.
TAMU-SG-80-809. NTIS-PB-80-174-659.

Yersinia enterocolitica was recovered from 6 of 45 (13 percent)

oyster, 2 of 50 (4 percent) shrimp and 12 of 58 (21 percent) blue
crab samples. No single method of enrichment {cold mannitol
broth or modified Rappaport broth for 7, 21 or 60 days) was
most effective for the three types of shellfish examined. The
effect of refrigerated storage on Y. enterocolitica depended upon
the type of shellfish, condition (raw or boiled), strain of Y.
enferocoliticaand temperature and time of storage. Ingeneral, Y.
enterocolitica counts increased in (a) raw oysters stored at 0-2°C
for 14-21 days and at 5-7° C for 2-10 days, (b) in boiled shrimp
stored for 3-5° Cfor 7-21 days and (c) in cooked crab meat stored
at 5° C for 14 days. Freezing and heating of shrimp and crab
meat caused extensive destruction of Y. enterocolitica. Biotypes
capable of causing human illness (when innoculated into
seafoods) survived and under certain conditions multiplied at
refrigeration temperatures. Biochemical characteristics of the
isolates from raw shellfish differed from those of clinically
significant types.
Effects of Sampling Procedures on Salmonella Recovery from
Fresh Water Catfish. Lawrence E. Wyatt, Ranzell Nickelson, 11
and Carl Vanderzant. In Journal of Food Protection, Vol. 43, No. 1,
January 1980. pp. 974-981. 3 pages, 1 table. $1. TAMU-SG-80-
810.

To determine the effectiveness of different sampling proce-
dures, 200 frozen catfish known to be contaminated with Salmo-
nella were divided into 350 samples. Variables in sampling
included anterior and posterior portions of fish, blending, im-
mersion, swabbing, rinsing and incubation at elevated tem-
peratures. The composite of blended anterior and posterior
samples incubated at 43° C and immersion of whole fish
incubated at 35° C showed the highest number of positive
samples, 50 percent and 42 percent, respectively. The contact
method of swabbing (14 percent) and rinsing (14 percent) were
the least effective of the methods examined. The anterior (vis-
ceral cavity area) portions of the fish seemed to be more highly
contaminated (38 percent positive) than the posterior portion
{26 percent positive), These data show that the sampling proce-
dure can greatly affect recovery of Salmonella from fresh water
catfish. Overall levels of Salmonella werelow and the hazards of
cross-contarnination with other foods seem remote.

Shelf-Life Studies on Carbon Dioxide Packaged Finfish from
the Gulf of Mexico. Harrel Banks, Ranzell Nickelson, I and
Gunnar Finne. In Journal of Food Sciences, Vol. 45, No. 2, 1980. PP-
157-1625 pages, 13 figures, $1. TAMU-SG-80-813. NTIS-PB-
80-209-380.

Modified atmosphere packaging using CO, was showntobe
effective in retarding the growth of microorganisms during
storage of fresh fish from the Gulf of Mexico. At 4°C, there was
at least a log difference in bacterial counts at 2, 4, and 6 days
between fish stored in CO,as compared to control fish stored
without CO,. While the cd atmosphere was shown to inhibit
the growth of common spoifage types of bacteria such as gram-
negative rods (Pseudomonas), stimulation of gram-positive bac-
teria (such as Lactobacillus) also was demonstrated, Fish stored
at4°Cfor 2-8daysina modified atmosphere containing CO, had
lower total volatile nitrogen (TVN) values than fish stored at the
same temperature without CO,. The results indicate that the
shelf-life of fresh fish can be extended by packaging and storing
the fish in a CO, atmosphere.
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1980-81

Minced Fish Flesh From Nontraditional Gulf of Mexico Fin-
fish Species: Bacteriology. Ranzell Nickelson, I, Gunnar Finne,
Mary O. Hanna and Carl Vanderzant. In Journal of Food Sciences
45(5), 1980. pp. 1321-1326. 6 pages, 9 tables. $1. TAMU-SG-81-
804. NTIS-PB-81-192-825.

Freshand frozenminced fish flesh was prepared from sheep-
shead, black drum, croaker, sand trout, tilapia, and mullet,
Aerobic plate counts (APC, at 25°C) of fresh mince ranged from
1.2 x 10°/ g (sheepshead) to 2.6 x 10*/g (tilapis, those of frozen
mince (2 months at -20°C) from 7.9 x 10°/g (sheepshead) to 7.9
x 10%/g (tilapia). In most cases only minor changes in count
occurred during scaling, heading, and evisceration. Counts
usuallyincreased during flesh /bone separation. Coliform counts
of frozen minced flesh ranged from 11.2 to >1100/g. Fecal
coliform bacteria were detected in the frozen mince of tilapia,
croaker, and blackdrum (range1.2-254.3/g), coagulase positive
staphylococci in tilapis, sheepshead, and mullet product were
similartothosepresent inthe whole fish. Moraxella-Acinetobacter
sp. were the most prevalent microbial types in the fish before,
during, and after processing into minced fish flesh.

Minced Fish Flesh From Nontraditional Gulf of Mexico Fin-
fish Species: Yield and Composition. Gunnar Finne, Ranzell
Nickelson, II, Annette Quimby and Nina Connally. In Journal of
Food Sciences, 45(5), 1980. pp. 1327-1329, 1340. 4 pages, 1 figure,
4 tables. $1. TAMU-SG-81-806, NTIS-PB-81-189-920.

Production yield, composition, and quality of minced
(deboned) flesh from nontraditional finfish species from the
Gulf of Mexico were investigated. The fish, which were pro-
cessed both as fresh and prefrozen, included: sheepshead,
sandtrout, black drum, croaker, and mullet together with fresh-
water tilapia. The yield of deboned flesh varied from a high of
31.3 percent for fresh croaker to a low of 200 percent for
prefrozen round mullet. The proximatecomposition of deboned
flesh from different species showed that the moisture content
varied from 75.22 percent (black drum) to 81.96 nt (mul-
let); protein from 14.19 percent {mullet) tp 18.69 percent
(sandtrout); and fat from 1.33 percent (mullet) to 5.83 percent
(croaker). No substantial difference was observed between
fresh and prefrozen fish regarding proximate composition.
Croaker contained the highest degree of saturated fatty acids
while sheepshead was highest with respect to unsaturated
acids. Thiobarbituric acid (%'BA) analysis showed the deboned
flesh to be of good quality with regard to oxidation. However,
in every case there was a marked increase in TBA number
during four weeks frozen storage of the round fish. Total
volatile nitrogen (TVN) analysis showed that nontraditional
species available wholesale were of variable quality ranging
from good to poor.

1981-82

*Hypertension and Seafood. Barbara Rowland. March 1982. 2
pages. TAMU-5G-82-505.

Over 60 million Americans have hypertension, a major high
risk factor in heart disease. Although there are many inter-
relating aspects to this condition, it is known that as the amount
of sodium in the diet increases, the incidence of hypertension
also increases. This fact sheet discusses the nutritive value of
low-sodium fresh seafoods and includes recipes for Fish Fillets
Almondine and Shrimp Ratatouille. A detailed table listing the
sodium, potassium and calorie con-tent of various fish and
shellfish also is included.

*Seafoods, Atherosclerosis and Coronary Heart Disease. Bar-
bara Rowland. March 1982. 4 pages. TAMU-SG-82-506.

Coronary heart disease is America’s leading fatal disease. A
variety of factors can increase the risk, including one, athero-
sclerosis, that can be affected by diet. More than two decades of
researchsupport thefact that highlevels of blood cholesterol are
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associated with the incidence of atherosclerosis. Seafoods gen-
erally are very low in cholesterol and fats, and 60 to 80 percent
of the fat present is polyunsaturated. This fact sheet suggests
fish and shellfish recipes that are low in calories and low in
cholesterol. A detailed tablealsolists the protein, fat, cholesterol
and calorie content of a variety of fish and shellfish and com-
pares these figures with other common foods.

Storage Characteristics of Finfish Fillets (Archosargus
probatocephalus) Packaged in Modified Gas Atmospheres
Containing Carbon Dioxide. M. Lannelongue, M.O. Hanna, G.
Finne, R. Nickelsen, II and C. Vanderzant. In Journal of Food
Protection 45(5). pp. 440-444 (1981). 6 pages, 1 figure, 3 tables. $1.
TAMU-SG-82-821.

Sheepshead Archosargus probatocephalus fillets were refriger-
ated at 4°C in air. Numbers and types of microcorganisms and
total volatile nitrogen (TVN) were determined at regular inter-
vals during storage. Increases in aerobic plate counts were
greater for fillets stored in other gas mixtures. Pure CO, and 40
percent CO, 60 percent N, most effectively limited bacterial
Erowth. TVN values of samples stored in air and in 20 percent

Q,: 80 percent O, increased rates similar to those of fish held on
ice. At larger C(f)2 concentrations, however, TVN increased
slowly, and the rate of TVN production was inversely propor-
tional to CO, tension.

Storage Characteristics of Brown Shrimp (Penacus aztecus)
Stored in Retail Packages Containing CO,-Enriched Atmo-
spheres. M. Lannelongue, M.O. Hanna, G. Finne, R. Nickelson,
1, and C. Vanderzant. In Journal of Food Sciences 47(3): pp. 911-
913 and 923 (1982). 4 pages, 3 figures, 3 tables. $1. TAMU-SG~
82-823.

Modified atmospheres containing CO, retarded microbial
growth during refrigerated storage of retail packaged fresh
rown shrimp (Penaeus aztecus). The inhibitory effect seemed
proportional to the CO, tension. The surface pH of shrimp
stored in air increased rapidly initially, but pH decreased in all
samples stored in CO,-enriched atmospheres. Shrimp stored in
modified atmospheres also had signigicantly lower total vola-
tile nitrogen (TVN) values than those stored in air. Head-space
composition changed throughout storage in all atmespheres
tested and were largest for shrimp stored in air.

1982-83

Microbiological and Chemical Changes During Storage of
Swordfish (Xiphas gladius) Steaks in Retail Packages Con-
taining CO_-Enriched Atmospheres. M. Lanne-longue, M.O.
Hanna, G. Finne, R. Nickelson, II, and C. Vanderzant. In fournal
of Food Protection, 45(13): pp.1197-1203(1982). 8 pages, 6 figures,
3 tables, $1. TAMU-SG-83-808.

Swordfish (Xiphias gladius) steaks were held in retail pack-
ages containing 100 percent CO, and in mixtures of 40 percent
and 70 nt CO, in combination with either oxygen or
nitrogen. Controls were stored in air. Samples were removed
for chemical and microbiological analyses after 2 to 22 days of
storage at 3.5°C. The inhibitory effect of CO, on psychrotropic,
aerobic gram-negativespoilagebacteria was proportional tothe
CO, tension in the packages. Maximum inhibiticn of growth
was achieved with 100 percent CO,. Swordfish steaks stored in
CO,-enriched atmospheres had lower total volatile nitrogen

, trimethylamine (TMA) and total volatile (TVA) values
than steaks stored in air. Oxidative rancidity was not a flavor
problem of fish in any of the atmospheres after 20 days of
refrigerated storage.

Storage Characteristics of Fresh Swordfish Steaks Stored in
Carbon Dioxide-Enriched Controlled (Flow-Through) Atmo-
spheres. V. Oberlender, M.O. Hanna, R. Miget, C. Vanderzant
and G. Finne. In journal of Food Protection 46(5): pp. 434-440
(1983). 7 pages, 2 tables, 4 figures. $1. TAMU-SG-83-819.

A flow-through controlled atmosphere packaging system
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using a number of different CO,-enriched gaseous composi-
tions effectively retarded érowth of microorganisms on fresh
swordfish steaks held at 2°C for 22 days. During the first 14days

. of storage, Pseudomonas spp. either dominated or represented a
major part of the microflora in all gaseous atmospheres tested.
However, in atmospheres containing 70 percent CO, or pure
CO,, heterofermentative Lactobacillus spp. and Brochothrix
thermosphacia were a major part of the microflora, particularly
after Day 14 of storage. Both total volatile nitrogen and
trimethylamine, often used as quality indicators for fresh
seafoods, increased more slowly for swordfish stored in CO,-
enriched atmospheres than in air. A controlled atmosphere,
flow-through system for storage of fresh seafoods is advanta-
geous because (a) the gas mixture is stable, (b) individual
portions can be removed from a master package without losing
or disrupting the atmosphere, and (c) volatile off-odors accu-
mulating during storage in sealed, CO,-enriched atmospheres
are carried off with the flow-through gas.

1984-85

Safety and Quality Aspects of Oysters, Mussels and Clams,
Michael G. Haby. June 1985. 2 pages, 1 table. TAMU-SG-85-
503,

Qysters, clams and mussels are enjoyed by seafood lovers
nationwide, and often these shellfish are eaten whole and raw.
This consumption patternand the fact that these shell-fish grow
attached to bay bottoms create the potential for foodborne
illnesses if these products are not purchased from certified,
reputable sources and handled promy upon receipt. This
advisory bulletin, designed for sea retailers, discusses:
Why oysters, clams and mussels can be victims of their environ-
ment; How the National Shellfish Sanitation Program (NSSP)
works to ensure the harvesting, processing and distribution of
safe shelifish; What techniques you can use to make sure that
this “safety net” extends to your customers; How to assure
customers of consistent high quality shellfish,

1986-87

*Effects of Gradual and Acute Changes in Salinity on the
Moisture, Salt and Free Amino Acid Content in the Tail
Muscle of Brown Shrimp (Penaeus aztecus). Linda S.
Papadopoulos and Gunnar Finne. In Journal of Agricutural and
Food Chemistry 33(6):1174-1177 (1985). TAMU-SG-87-813,

The effects of both gradual and acute changes in growth
salinity on tissue moisture, salt, and free amino acid content of
brown shrimp (Penaeus aztecus) were investigated. To keep the
internal osmotic pressure in balance with the environment,
shrimp immediately responded to increases in salinity by aloss
in moisture and to decreases in salinity by a gain in moisture.
The tissue salt content was also rapidly adjusted to salinity
changes. Increases and decreases in salinity resulted in in-
creases and decreases in salt content respectively. The response
in the free amino acid content to changes in salinity was similar
to that of salt but markedly delayed. However, once the free
amino acid content started to contribute to the osmotic balance,
the tissue moisture content reverted back to normal levels. If
changes in salinity are performed prior to harvesting, it is
important toallow shrimp a long acclimation period in order to
achieve maximum flavor enhancement at a maximum yield.

*Effect of Environmental Salinity on Sensoty Characteristics
of Penaeid Shrimp. Linda S. Papadopoulos and Gunnar Finne.
In Journal of Food Science 51(3): 812-814 (1986). TAMU-SG-87-
814.

White shrimp, Penaeus vannamei, acclimated to 10, 30 and 50
parts per thousand (ppt) salinities were evaluated for flavor by
a trained sensory panel. The shrimp were also analyzed for
tissue moisture, chloride, free amino acid concentration and
free amino acid profile. Results of triangle tests showed a
significant flavor difference between shrimp held at 10 and 50
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pptand 30 and 50 ppt but not between 10 and 30 ppt. On a wet
weight basis, the free amino acid concentration was 81 percent
higher in shrimp held at 50 ppt than at 10 ppt and 63 percent
higher in shrimp held at 50 compared to 30 ppt. However,
between shrimp held at 30 as compared to 10 ppt the difference
was only 11 percent. Thedifference in flavor intensity of shrimp
held at different salinities appeared to be a direct reflection of
the concentration of tissue free amino acids which serve as
osmoregulators in shrimp tissue.
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Educational

Texas Shores ... Saving What's Left. 26:39 VHS format. $20.

The Texas shoreline is retreating in the face of advancing
waves of saltwater and the rate seetns to be increasing. Travel
the coast with us as we look at the price we all pay for erosion
and the work aimed at finding a solution. The video includes a
section on wave characteristics and the various activities that
cause erosion, both natural and man-made. The production
received the Grand Award at the 1991 CASE competition and
was a Finalist in the 1991 Houston International Film Festival
for documentary.

Balancing Act. 15:00 VHS format. $20.00

Scientists and private citizens have become an integral part
in the creation of management plans for sensitive natural re-
sources in Texas. This educational video outlines the biclogical
significance of two coastal preserves in the Galveston Bay
complex and the problems in creating a comprehensive man-
agement plan for both. Water quality problems are addressed,
as well as the role private citizens can play in the process.

Saltwater Aquarium. 16:00 VHS format. $15.00.

Aninstructional video onthecreationand careof a saltwater
aquarium, the program covers curing the tank, water quality,
testing procedures, and the do’s and don'ts of home-based
aquaculture,

Flower Garden Banks National Marine Sanctuary. 9:10 VHS
format. $20.00.

The Flower Garden Banks, the northernmost coral reefs on
the continental shelf of North America, became a National
Marine Sanctuary in 1991. Located more than 100 miles off the
coast of Texas and 50 feet below the sea’s surface, the East and
West Banks serve as a regional reservoir of shallow-water
Caribbean reef fishes and invertebrates. This video, co-funded
by NOAA's Sanctuaries and Reserve Division and Texas Sea
Grant, highlights the location and problems observed at the
Banks, and describes what is being doneto protect the Santuary.
A fullcolorinformational brochure accompanies the video, and
an educational poster is available.

Environmentality: Learning to Share Our World. 56:10 VHS
format. $5.00.

An educational satelite uplink program produced by The
Louisiana Educational Resource Network and co-sponsored by
Texas Sea Grant, Walt Disney World’s EPCOT Center, Sea World
of Florida, Southern University, Save the Manatee Foundation
and the Louisiana Systemic Initiative Project. The video uses the
manatee to exemplify how the planet Earth is a fragile place.
Don’t Mess with Texas Beaches. 20:00 VHS format. $15.00.

Litter on Texas beaches continues to be a problem, but the
new enforcement procedures brought about by MARPOL An-
nex V and those anticipated from special designation are help-
ing. This educational video alsc details the hazards debris
presents for wildlife and Texas’ tourist economy, and includes
an explanation of abatement procedures currently being used.

Hooked on Seafood. 33:00 VHS format. $20.00.
This step-by-step guide reveals the secrets to buying and

preparing quality fish and shellfish. The video features shrimp,
crab, fish and oysters, with quick, easily prepared recipes dem-
onstrated for each. Originally intended for home economics
instruction, this handy reference has proven useful for the
novice as well as the seasoned pro.

A Second Chance for South Bay. 14:55 VHS format. $20.00.

One of only three hypersaline bays in the world, South Bay
was chosen as the first inductee to the Texas Coastal Preserve
Program. This video describes the selection process and the
criteria that will be used in future designations.

Advisory
Tourmament Fresh. 20:00 VHS format. $10.00.
This instructional video explains freshness testing and how
todetect a frozen fishin a tournament entry. Use of atorrymeter

is covered as wll as the procedure for checking a blood sample
under magnification.

Texas Sea Trials of the Turtle Excluder Device. VHS format.
$20.00.

Texas Marine Advisory Service fisheries specialist Gary
Graham evaluates several certified excluder designs for shrimp
retention and ease of operation. The video covers the features,
advantages and disadvantages uncovered by Graham and oth-
ers during extensive testing off the Texas coast.

Texas Brown Shrimp. 10:20 VHS format. $15.00,

This marketing video for Texas brown shrimp covers the
Texas offshore shrimp industry from capture to consumption. It
includes details on a recent taste test that rated wild brown
shrimp as superior to imports and outlines the product flexibil-
ity of Texas shrimp processing.

Texas Aquaculture. 26:40 VHS format. $7.00.

This full-length picture and music montage shows many of
the different aspects of the Texas aquaculture industry.

Hybrid Stripers. 15:30 VHS format. $15.00.

Thisisa technology-transfer video on the successful growout
of hybrid striped bass. The program covers spawning, pond
preparation and feeding. The video was produced by Dr. Tho-
mas Linton and E.I. DuPont and is distributed through Texas
Sea Grant.

Shrimp Boat Safety. 19:11 VHS format. $25.00. Specify English
or Spanish.

This instructional video is on basic safety procedures involv-
ing the shrimping industry. It is available in both English and
Spanish.

Handling the Catch. 22:00 VHS format. $25.00. Specify English
or Spanish.

The program addresses on-board procedures that will resuit
in the highest quality shrimp reaching the dock. It is available in
both English and Spanish.

*What Is MAS? 4:40 VHS format. $7.00.

This short presentation features the Texas Marine Advisory
Service and its mandate as the extension arm of the Texas A&M
Sea Grant College Program.
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